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MR. MORRIS W. CHAMBERS: Good afternoon. 

Welcome to o u r  s e s s i o n  on  I m p l e m e n t a t i o n  of  GAAP fo r  Life I n s u r a n c e  

C o m p a n i e s  in  C a n a d a .  F i r s t ,  some h i s t o r y .  

In March 1986, CIA Council formally adopted, by majority vote, the 

August 1984 Financial Reporting Committee majority report as the 

official CIA position with respect to financial reporting for life 

insurance companies under generally accepted accounting principles. 

In so doing, Council endorsed the policy premium method for 

determination of actuarial liabilities under GAAP. However, the method 

was recognized as being acceptable only if certain other conditions, as 

identified by the Committee on Financial Reporting, were met.  These 

conditions are that: 

. Use of the policy premium method must be preceded by the 

establishment of appropriate standards for the provisions for 

adverse deviations from expected assumptions; and 
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. The method can only be used in concert with surplus levels 

that have been determined according to appropriate 

standards. 

There are those of us who believe that at least one other condition 

should be imposed upon use of the policy premium method. I'll say a 

little more about that later. 

Having accepted the Financial Reporting Committee's recommendation, 

Council instructed the Financial Reporting Committee to develop 

standards for the provision for adverse deviation that would be 

required for the policy premium method to be acceptable for income 

reporting purposes. The task of developing standards for the 

retention of surplus was assigned to another committee. Members of 

that committee will discuss their work in one of the concurrent 

sessions. 

A subcommittee of the Financial Reporting Committee had already been 

formed to study provisions for adverse deviation and so that group 

turned its attention particularly to deviations resulting from 

misestimation of the mean, that having been identified as the source 

appropriate for inclusion in liabilities for income statement purposes. 

Over the ensuing 12 months, that subcommittee did a prodig~ious 

amount of trailblazing work. The fruit of its labor emerged in a 

report that was presented to Council at its meeting last June. Council 
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au thor i zed  the  d i s t r i bu t ion  of the  r e p o r t  to Valuation Ac tua r i e s  as a 

d iscuss ion  p a p e r .  The subcommit tee  r e p o r t  p roposes  specif ic  

s t a n d a r d s  for the  margins  for  each of the assumpt ions  for  i n t e r e s t ,  

morta l i ty ,  wi thdrawal ,  and e x p e n s e ,  and inc ludes  a summary of the  

numerical  t e s t i n g  of those  s t a n d a r d s .  

The r epo r t  does not def ine the e x p e c t e d  assumpt ion .  It d i s cus se s  only 

the margins  for n o n p a r t i c i p a t i n g  ind iv idua l  life b r a n c h  b u s i n e s s .  

F u t u r e  ex t ens ions  of the  r epo r t  will a d d r e s s  margins  for  p a r t i c i p a t i n g ,  

g roup  and  hea l th  b u s i n e s s e s .  The s t a n d a r d s  a re  p r o p o s e d  as 

app rop r i a t e  for  any  va lua t ion  method h a v i n g  a p r ima ry  focus of income 

s ta tement  p r e s e n t a t i o n .  The s t a n d a r d s  a re  not l imited to the  policy 

premium method;  in fact ,  I bel ieve tha t  the  policy premium method is 

ment ioned in the  r epor t  only in the  con tex t  of the  t e s t  ca lcu la t ions .  

The d i scuss ion  p a p e r  has  now been  in the  h a n d s  of Valuat ion Ac tuar ies  

for about  one month.  In doing i ts  work ,  the  subcommit tee  has  been  

exp lo r ing  v i rg in  t e r r i t o r y .  It does not  p re sume  tha t  th is  is the  

absolu te  a n s w e r .  Inpu t  from the  members ,  and  espec ia l ly  from 

Valuation Ac tua r i e s ,  is e s sen t i a l  in o r d e r  tha t  we obta in  the  

profess iona l  c o n s e n s u s  r e q u i r e d  for  en fo rceab le  s t a n d a r d s .  The 

subcommit tee  is p r e p a r i n g  a s u r v e y  to be d i s t r i b u t e d  to r ec ip i en t s  of 

the  p a p e r  in o r d e r  to g a t h e r  and t abu la te  reac t ion  to the  p roposa l s .  

One of the  i tems on the  agenda  of th is  sess ion is the  d i scuss ion  p a p e r .  
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Few of you will be unaware of the controversy that has surrounded 

Council's endorsement of the policy premium method for GAAP 

reporting. 

The two major concerns with the method are: 

. 

2. 

Its sensitivity to changes in assumptions, and 

Its potential for front-ending future profits. 

Most of the discussion that has taken place on these points has been 

on a theoretical level without the benefit of real examples. For 

instance, many supporters of the method have declared that while 

there is potential for front-ending of profit, in today's competitive 

environment of thin pricing margins, there is little likelihood that, 

with proper provision for adverse deviation, any profit would emerge 

at issue. However, few actual calculations have been provided in 

support of this contention. 

Prominent among those who have registered these concerns about the 

method have been representatives of the federal Department of 

Insurance. Those who attended the Valuation Actuary's Symposium in 

Washington last October heard Donald A. Mclsaac express those 

concerns. Since that time a number of meetings have been held 

between officers of the CIA and the department. The third of these 

meetings was held in mid-May and as a result of that meeting, the 

Financial Reporting Committee established a subcommittee under the 
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l eade r sh ip  o f  Michael Rosenfe lder  whose task it is to supplement  the  

t heo ry  with pract ical  examples of the application of the  policy premium 

method.  Practical application of the  policy premium method is the  

o the r  item on your  program for this  sess ion.  

I want to mention two o ther  recen t  deve lopments .  On Augus t  5, 1987 

Robert  M. Hammond, the  Deputy  S u p e r i n t e n d e n t  of Financial 

Ins t i tu t ions  sent  a l e t t e r  to CIA Pres iden t ,  J .  Dickson Crawford,  in 

which he formally s ta ted  the Depar tment ' s  posi t ion r e g a r d i n g  the  policy 

premium method.  That  l e t t e r  s ta tes  in pa r t ,  "I and my actuarial  

col leagues invo lved  in the  regula t ion of life i n su rance  companies remain 

opposed  to the f r o n t - e n d i n g  pr inciple  and do not t h ink  we should 

endor se  i t . "  

Most r e cen t l y ,  on September  10, 1987 the  Account ing  S tanda rds  

Committee of the  Canadian Ins t i tu te  of Cha r t e r  Accountan ts  (CICA) met 

and recommended adoption of the  r ev i sed  Exposure  Draft  of Proposed 

Account ing  Recommendations for Life In su rance  E n t e r p r i s e s ,  to be 

mandatory  ef fec t ive  J anua ry  1, 1989. Voting was conc luded  d u r i n g  the  

week of September  25, 1987 conf i rming the  Sep tember  10 

recommendat ions .  That document p r e s c r i b e s  the  policy premium method 

for valuat ion of policy l iabili t ies.  

We have  a problem, l'm not r e f e r r i n g  to the  obvious  problem of the 

CICA be ing  on one side of the  financial  r e p o r t i n g  fence and the  

Depar tment  of Insu rance  be ing  at least  par t ia l ly  on the  o the r .  One of 
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the arguments put forth by CIA proponents of the policy premium 

method for moving quickly to put it in place as the official position 

was that if we did not do so, some other group would impose a 

valuation method upon us. 

T h e  CIA d id  move q u i c k l y ,  at l e a s t  r e l a t i v e l y  so. The  r e s u l t ?  We a re  

f aced  with t he  s p e c t r e  of a n o t h e r  p r o f e s s i o n ,  the  a c c o u n t i n g  

f r a t e r n i t y ,  d i c t a t i n g  an a c t u a r i a l  v a l u a t i o n  me thod  to a c t u a r i e s .  The  

e m b a r r a s s i n g  p a r t  is t ha t  we a s k e d  them to.  Even  i f  we all were  to 

s u b s c r i b e  to t h e  pon t i f i c a t i on  tha t  "I t  is r i g h t ! , "  the  fact  r ema ins  t ha t  

i f  in t h e  f u t u r e  a b e t t e r  a c t u a r i a l  me thod  fo r  v a l u a t i o n  were  to be 

f o u n d  we will be  f o r c e d  to ask  the  a c c o u n t a n t s  fo r  pe rmi s s ion  to use  

i t .  

O u r  f i r s t  s p e a k e r  is K e n n e t h  A. Wright .  In add i t i on  to h is  r e c e n t  

i n v o l v e m e n t  in t h e  b u s i n e s s  of t h e  R o s e n f e l d e r  s u b c o m m i t t e e ,  Mr. 

Wright  has  b e e n  w o r k i n g  with po l icy  p remium me thod  fo r  some t ime. 

He is h e r e  t o d a y  to give  us  the  b e n e f i t  of  his  e x p e r i e n c e  b y  p r o v i d i n g  

some o b s e r v a t i o n s  on t h e  app l ica t ion  of t h e  m e t h o d .  

To lead  y o u  in to  t h a t  po r t i on  of t h e  s e s s i o n ,  t he  n e x t  s p e a k e r ,  

Mr. L a r o c h e l l e ,  will p r o v i d e  an o v e r v i e w  of t he  d i s c u s s i o n  p a p e r  on 

p r o v i s i o n s  fo r  a d v e r s e  d e v i a t i o n s .  He is a member  of  t he  

h a r d - w o r k i n g  subc ommi t t e e  and  was h e a v i l y  i n v o l v e d  in t he  t e s t  

c a l c u l a t i o n s  t h a t  a r e  i n c l u d e d  in i t .  (See  A p p e n d i x  A for  d i s c u s s i o n  

p a p e r .  ) 
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MARGINS FOR ADVERSE DEVIATIONS 

MR. MARCEL LAROCHELLE: I would l ike to beg in  by  b r i e f ly  

de sc r ib ing  the mandate e n t r u s t e d  to the  subcommit tee .  The committee 's  

task was to p rov ide  Valuation Ac tua r i e s  with quan t i t a t i ve  gu ide l ines  

c once rn ing  the margins  to use when va lu ing  the i r  r e s e r v e s .  These  

guidel ines  had to be speci f ic ,  which meant t h e y  had to inc lude  

prac t ica l  examples .  Realizing tha t  100% cove rage  of all s i tua t ions  was 

impossible,  t hey  had to be p rac t ica l .  Final ly ,  the  gu ide l ines  had  to be 

s t r i n g e n t .  We also had to def ine s i tua t ions  in which the  potent ia l  for  

excep t ions  ex is ted  - -  pa r t i c i pa t i ng  pol icies ,  for  example ,  or  

n o n - g u a r a n t e e d  policies.  

Valuation assumpt ions  inc lude  mor ta l i ty ,  e x p e n s e s ,  i n t e r e s t ,  and lapse 

ra te .  Until now, we only focused  on ind iv idua l  life i n s u r a n c e .  The 

next  s tep is g roup  i n s u r a n c e .  

As Mr. Chambers  ment ioned ,  marg ins  have  to cove r  for  e r r o r  in 

es t imat ing  the ave r age  and the de t e r io ra t ion  ove r  time. We are  not 

c o n c e r n e d  with s ta t is t ica l  changes  or d i s a s t e r s ,  which are  c o v e r e d  by  

the minimum s u r p l u s .  

The General  Approach  

First, the expected assumption must be defined. This assumption, 

however, is not part of our mandate; it should, in fact be defined by 
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the Valuation Actuary. Nevertheless, the committee drew up a list of 

points to help the Valuation Actuary determine the assumption. 

Furthermore, we have listed the desirable data sources to be used 

when determining the assumption. The maximum-margin assumption is 

defined by the subcommittee. (As I mentioned earlier, we decided on 

a practical rather than a technical approach to the situation.) 

I would like to make a distinction between a margin and a provision. 

A margin is what is added to an assumption, whereas a provision is 

the effect of this added margin on the reserve. 

Once the expected assumption and the maximum-margin assumption 

have been determined, they are weighted to define the valuation 

assumption. The weighting is done by the Valuation Actuary and 

s h o u l d  b e  s o m e w h e r e  b e t w e e n  20% a n d  80%. I f  t h e  s i t u a t i o n  r e q u i r e s  a 

low m a r g i n ,  we t a k e  80% of  t h e  e x p e c t e d  a s s u m p t i o n  a n d  20% of  t h e  

m a x i m u m - m a r g i n  a s s u m p t i o n .  I f ,  on  t h e  o t h e r  h a n d ,  we h a v e  a h i g h  

m a r g i n ,  we t a k e  80% of  t h e  m a x i m u m - m a r g i n  a s s u m p t i o n  a n d  20% of  t h e  

e x p e c t e d  a s s u m p t i o n .  

The subcommittee tried to illustrate both low-margin and high-margin 

situations by providing a list of factors to be considered. At first, 

we tried to define the average situation and, based on the list of 

factors, the Valuation Actuary could decide whether he was above or 

below that average. We ran into a lot of trouble trying to define the 

average situation and ended up taking the opposite approach. We 
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def ined  the  h i g h -  and  low-marg ins  s i tua t ions ,  and  def ined  what  we 

cons ide r ed  to be t h r e e  major cons ide ra t ions  (see  Appendix  A) .  

If one of these  cons ide ra t ions  is p r e s e n t ,  the  a c t u a r y  should  take  at 

least  50% of the maximum-margin assumpt ion .  If t h e r e  is more than  

one fac tor  p r e s e n t ,  the  a c t u a r y  moves toward  80%; if  none  are  

p r e s e n t ,  he moves toward  20%. It is impor tan t  to emphasize  tha t  the  

we igh t ing  may n e v e r  be less  than  20% of the maximum margin .  

We will take  a look at each of the  four  assumpt ions  - -  mor ta l i ty ,  

e x p e n s e s ,  lapse r a t e s  and  i n t e r e s t  - -  to see how the  genera l  approach  

applies  to each of them. 

Mortali ty 

T u r n i n g  f i r s t  to mor ta l i ty ,  the  margin  for  a d v e r s e  devia t ions  d e p e n d s  

on the  expec t ed  assumpt ion .  The valuat ion  assumpt ion  equals  the  

e x p e c t e d  assumpt ion  p lus  a margin  which is de f ined  as follows: If ,  

a f t e r  hav ing  consu l t ed  the  l ist  of fac tors  to be c o n s i d e r e d ,  the  

Valuation Ac tua ry  j u d g e s  tha t  he is in a h i g h - m a r g i n  s i tua t ion ,  t hen  

the  cons tan t  to be added  equals  15 d iv ided  by  the  expec ta t ion  of life 

at a t t a ined  age .  However ,  if  the  a c t u a r y  j udges  he  is in a low-margin  

s i tua t ion ,  the  cons tan t  is 3.75 d iv ided  by the  expec ta t ion  of l ife.  

The method used  to def ine  the margin was based  on the  method used  

for  the  CS041, CS058 and CS080 mortal i ty  tab les ,  in which 35 r a t h e r  
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than 15 was used. This method produces smaller margins when the 

expected mortality table is conservative, and larger margins when 

mortality is low. 

The Valuation Actuary must define his expected assumption. He 

should first make use of his company's experience to define his 

expected assumption, but, if his company's experience is not 

statistically valid, he should turn to intercompany studies. 

The following is a summary list of some of the items to be considered 

in selecting the table. 

- unisex table or separate tables for each sex 

- combined table or separate tables for smokers and non-smokers 

- will mortality projections be used? 

- features of the product: 

high cash value or none 

with or without guarantees 

- distribution system for the product: 

agents, brokers of the company's marketing organization 

- selection criteria 

- reinsurance agreement 

- average amount of insurance sold 

- the company's policy on replacement of policies 

- where will the product be sold? 
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Now i t ' s  t ime to a s s e s s  t h e  s i t u a t i o n  in  w h i c h  we f i n d  o u r s e l v e s :  a 

h i g h -  o r  l o w - m a r g i n  s i t u a t i o n ?  

For  e a c h  a s s u m p t i o n ,  t h r e e  i t e m s  o f  t h e  d e s c r i p t i o n  of  t h e  h i g h - m a r g i n  

s i t u a t i o n  h a v e  b e e n  i d e n t i f i e d  ( s e e  A p p e n d i x  A ) .  With r e s p e c t  to  

m o r t a l i t y  s p e c i f i c a l l y ,  one  o f  t h e  i m p o r t a n t  i t e m s  c o n c e r n s  t h e  

p o s s i b i l i t y  o f  a p o o r  e s t i m a t i o n  o f  t h e  a v e r a g e :  A r e  we d e a l i n g  w i th  a 

new t y p e  of  b e n e f i t  o r  a new way  of  d i s t r i b u t i n g  t h e  p r o d u c t  fo r  

w h i c h  t h e r e  is  l i t t l e  e x p e r i e n c e ?  T h e  o t h e r  two  s i g n i f i c a n t  i t e m s  

c o n c e r n  t h e  d e t e r i o r a t i o n  of  t h e  a v e r a g e  o v e r  t ime .  i )  Is  t h e  

p e r s i s t e n c y  r a t e  fo r  t h e s e  c o n t r a c t s  low? If  so ,  i t  is  r e a s o n a b l e  to  

e x p e c t  t h a t  po l i c i e s  in  f o r c e  at  a l a t e r  d a t e  will be  t h e  p o o r e r  r i s k s ,  

w h i c h  will h a v e  a n e g a t i v e  e f f e c t  on  t h e  a v e r a g e .  2) Is  t h e  new  

p r o d u c t  so ld  u n d e r  a m i x e d - r i s k  c a t e g o r y ?  S u p p o s e  a p r o d u c t  is  s t i l l  

so ld  t o d a y  in  a m i x e d - c l a s s  - -  fo r  e x a m p l e ,  t h e r e  is  no  d i f f e r e n t i a t i o n  

b e t w e e n  s m o k e r s  a n d  n o n - s m o k e r s .  I t  is r e a s o n a b l e  to  e x p e c t  t h a t ,  

o t h e r  t h i n g s  b e i n g  e q u a l ,  t h e  n o n - s m o k e r s  will allow t h e i r  po l i c i e s  to  

l a p s e  at  some p o i n t  in  o r d e r  to  r e - q u a l i f y  f o r  a p r o d u c t  w h i c h  d o e s  

d i s t i n g u i s h  b e t w e e n  s m o k e r s  a n d  n o n - s m o k e r s .  T h i s  will l e a v e  o n l y  

s m o k e r s  wi th  t h e  o r i g i n a l  p r o d u c t ,  w h i c h  will c a u s e  t h e  a v e r a g e  to  

d e t e r i o r a t e .  T h e  same h o l d s  t r u e  i f  t h e  p r o d u c t  m a k e s  no  d i f f e r e n c e  

b e t w e e n  men  a n d  women .  I f  at  l e a s t  one  of  t h e  t h r e e  s i g n i f i c a n t  i t e m s  

is  p r e s e n t ,  t h e  a c t u a r y  s h o u l d  u s e  at l e a s t  50% of  t h e  m a x i m u m - m a r g i n  

a s s u m p t i o n .  
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E x p e n s e s  

In r e g a r d  to  e x p e n s e s ,  the  max imum-marg in  a s s u m p t i o n  can be  d e f i n e d  

as t h e  minimum p e r c e n t a g e  of  to ta l  e x p e n s e s  which  s h o u l d  be  a c c o u n t e d  

fo r  b y  a d m i n i s t r a t i v e  e x p e n s e s ,  s ince  a d m i n i s t r a t i v e  e x p e n s e s  h a v e  an 

impac t  on t h e  s ize  of  r e s e r v e s .  We t h e r e f o r e  t r i e d  to de f ine  a minimum 

p e r c e n t a g e  of  to ta l  e x p e n s e s  which  s h o u l d  go fo r  a d m i n i s t r a t i o n .  Th is  

minimum p e r c e n t a g e  is o b t a i n e d  from p r e m i u m s ,  as fo l lows.  

R P 1 /  = 

w h e r e  

RP1 

FP 

RP 

A 

Z 

(RP1 + Z * FP)  

= RP X (1 + A / 2 )  

= F i r s t  y e a r  p r emiums  

= R e n e w a l  p r emiums  

= ( N u m b e r  of  p a i d - u p  p o l i c i e s ) / ( N u m b e r  of  r e n e w a l s )  

= ( A v e r a g e  i s s u e  e x p e n s e s ) / ( A v e r a g e  a d m i n i s t r a t i o n  e x p e n s e s )  

T h e  u l t ima te  in f l a t ion  r a t e  mus t  b e  g r e a t e r  t han  or  e q u a l  to the  

u l t ima te  i n t e r e s t  r a t e  l e s s  3%. 

Th e  Va lua t ion  A c t u a r y  must  a lso d e f i n e  the  e x p e c t e d  a s s u m p t i o n  fo r  

e x p e n s e s .  T h e  commit tee  d e t e r m i n e d  t ha t  t h i s  h y p o t h e s i s  s h o u l d  be  

b a s e d  on an i n t e r n a l  c o m p a n y  s t u d y  and  n o t h i n g  e l s e .  Th i s  means  

t h a t  i n t e r c o m p a n y  s t u d i e s  or  a n o t h e r  c o m p a n y ' s  e x p e n s e  s t u d i e s  c a n n o t  

b e  u s e d  to d e v e l o p  e x p e n s e  f a c t o r s .  Each c o m p a n y  mus t  c o n d u c t  an 

i n t e r n a l  s t u d y  of  i t s  e x p e n s e s .  The  s u b c o m m i t t e e  d r e w  up  a l is t  of  
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adminis t ra t ive  e x p e n s e s  to ass i s t  the  Valuation A c t u a r y  in de f in ing  his  

expec ted  assumpt ion .  

Finally,  we will look at t h r e e  s igni f icant  cons ide ra t i ons  for  the  

selection of a we igh t ing  be tween  the  e x p e c t e d  and  maximum-margin 

expense  assumpt ion (see  Append ix  A) .  

The f i r s t  two conce rn  a poor  est imation of the  a v e r a g e :  1) the  

d i s t r ibu t ion  of e x p e n s e s  for  the  va lua t ion  does not re f lec t  the  amount 

of e x p e n s e s  shown in the  f inancial  s t a t emen t s ;  and  2) the  a g e n t ,  

b r o k e r  and  genera l  agen t  compensat ion  c o n t r a c t s  are  not the  same, and 

the d i s t r ibu t ion  of i n s u r a n c e  in force  as well as of new b u s i n e s s  va r i e s  

ove r  time for these  g r o u p s .  The t h i r d  s igni f icant  cons ide ra t ion  

conce rns  the  de t e r io ra t ion  of the  a v e r a g e  o v e r  time: The  use  of a 

growth  ra te  for  i n s u r a n c e  in force to r e d u c e  the  ult imate inf la t ion 

ra te .  

I n t e r e s t  

As with the expense  assumpt ion ,  the  i n t e r e s t  assumpt ion  u s e d  for  

valuat ion should  be a we igh ted  a v e r a g e  of the  e x p e c t e d  assumpt ion  and 

the  maximum-margin assumpt ion .  Like o t h e r  a s sumpt ions ,  the  minimum 

weight  in a low-margin  s i tuat ion is 20% and the  maximum weight  is 80%. 

While s t u d y i n g  this  a ssumpt ion ,  we began  to ques t ion  the  idea  tha t  a 

r e d u c e d  margin is a lways r e q u i r e d .  We dec ided  tha t  it was,  at leas t  

in ind iv idua l  life i n s u r a n c e .  
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Only two recommendations of the Canadian Institute deal specifically 

with assumptions. Recommendation 3.11, dealing with interest, is the 

most complete. We used this Recommendation as our starting point. 

First, let's look at the expected assumption. The sources of 

information used in determining the expected assumption are: 

- Company studies and experience, 

- Future investment rate (+ and - cash flows]; and 

- Asset default studies. 

The  u n d e r l y i n g  p r i n c i p l e  in Recommenda t ion  3.11 was u s e d .  A c c o r d i n g  

to t h i s  me thod ,  c a s h  flow and  the  r a t e  of r e t u r n  a r e  p r o j e c t e d ,  t a k i n g  

in to  c o n s i d e r a t i o n  f a c t o r s  which  we will examine  l a t e r .  The  Financia l  

R e p o r t i n g  Commit tee  is a w a r e  t h a t  mak ing  cash  flow p r o j e c t i o n s  can  be 

a complex  e x e r c i s e ,  a n d  so a t e c h n i c a l  p a p e r  dea l i ng  e x c l u s i v e l y  with 

ca sh  flow p r o j e c t i o n  was b e i n g  p r e p a r e d .  As a r e s u l t ,  we h a d  to 

d e v e l o p  o u r  own m e t h o d ,  j u s t  as each  Valua t ion  A c t u a r y  u s e s  h is  own 

me thod  fo r  d e t e r m i n i n g  c a s h  f lows.  

Factors to consider when determining the expected interest assumption 

include : 

investment income and asset allocation; 

risk of asset default; 
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level of matching, including; 

possibility of disinvestment 

rates and terms of reinvestment 

options that may be exercised against the company, affecting both 

assets and liabilities. In assets, this would include redeemable 

shares, the level of policy loans and the cancellation of a 

commitment for a new investment. On the liability side, options 

would include redemption, a short-term guaranteed rate of a 

long-term guaranteed minimum rate. 

investment expenses. 

Once the expected assumption is defined, the maximum-margin 

assumption is determined. It is important to remember that the 

procedure used here is the same as that used for the expected 

assumption. 

T h e  same bas i c  d a t a  a r e  u s e d  fo r  a s s e t s  a n d  i n v e s t m e n t  income 

g e n e r a t e d  b y  t h e s e  a s s e t s .  H o w e v e r ,  all Valua t ion  A c t u a r i e s  s h o u l d  

u s e  t h e  same me thod  fo r  d e t e r m i n i n g  o t h e r  d a t a  t h a t  is u s e d  to 

ca l cu l a t e  c a s h  flow p r o j e c t i o n .  

I would like to make two important comments here. First, the 

high-margin assumption is not directly related to the expected 

assumption but in both cases, the same initial data is used. Second, 

in a well-matched situation where cash flows are predictable and few 

options may be exercised affecting assets, the high-margin assumption 
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and the expected assumption will be very similar. A weighted average 

will therefore be calculated from two quite similar interest assumptions. 

However, it is still always preferable to make both calculations. 

D i f f e r e n t  da t a  a r e  u s e d  to p r o j e c t  c a s h  f lows.  For  e x a m p l e ,  a 

"misma tch"  is i n t r o d u c e d  in to  t h e  a s s u m p t i o n  when  t h e  m a x i m u m - m a r g i n  

a s s u m p t i o n  is d e f i n e d .  It is commonly  he ld  t h a t  t h e  most f r e q u e n t  

s i t u a t i o n  in i n d i v i d u a l  l ife i n s u r a n c e  is one  of  r e i n v e s t m e n t ,  so the  

f i r s t  t h i n g  we do is d e f i n e  a low r a t e  of r e i n v e s t m e n t  and  a low 

d u r a t i o n  of  r e i n v e s t m e n t  of a s s e t s  t h a t  will be  t he  same fo r  e v e r y o n e .  

A 5 - y e a r  p e r i o d  will be  u s e d  fo r  l o n g - t e r m  p r o d u c t s .  

T h e  s e c o n d  t h i n g  we do is d e f i n e  t h e  op t ions  t h a t  go a g a i n s t  the  

company --  for example, stock that can be redeemed. 

have to be exercised in full when the difference 

guaranteed rate on assets and the acquired in the 

proportion of assets with options will increase by 25%. 

These options 

between the 

future, the 

The third thing we do involves the maximum-margin cash f low. The 

actuary must use cash flows that produce a conservative interest rate. 

This means the Valuation Actuary must define the expected assumption 

for lapses, mortality and expenses as well as a maximum-margin 

assumption for these three assumptions. He must perform tests with 

two sets of assumptions and select whichever of the two produces the 

lower rate. 
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I ment ioned that  the  most common r i sk  involves  r e i n v e s t m e n t .  We also 

made a provis ion  for the  way in which the va lua t ion  assumpt ion  has  to 

be def ined  in a d i s inves tment  s i tuat ion.  

This completes the definition of the maximum-margin assumption for the 

interest factor. 

As with the  o t h e r  assumpt ions  - -  morta l i ty ,  e x p e n s e s ,  and lapse ra tes  

- -  t h r e e  major fac tors  were iden t i f i ed .  A s l ight  d ig r e s s ion  is r e q u i r e d  

he re :  the  c r i t e r ion  of mainta in ing an a v e r a g e  margin  when one of the  

t h r ee  e lements  is p r e s e n t  is fa i r ly  c o n s e r v a t i v e .  

Ideal ly ,  four  major fac tors  p e r  assumpt ion should  have  been  de f ined ,  

allowing us  to say ,  for  i n s t ance ,  tha t  when two of the  fou r  a re  

p r e s e n t ,  the  a c t u a r y  must be faced with at least  8n a v e r a g e - m a r g i n  

s i tua t ion .  We have  deve loped  a method for  which c h a n g e s  in 

pa r ame te r s  are  poss ib le .  People should not lose s igh t  of th is  not ion.  

Now, back to the main discussion. We will look at the three major 

considerations for the interest assumption. The first concerns a poor 

estimation of the average: "the interest assumption is not directly 

determined from an explicit allocation of assets and investment return." 

The other two major considerations have to do with deterioration of the 

a v e r a g e  ove r  time. The f i r s t  deals 

i n a d e q u a t e  or  is i nadequa t e ly  t e s t e d . "  

promote h igh  asset  t u r n o v e r . "  

with match ing:  "Matching is 

The second is :  "C i r cums tances  
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It frequently happens that the description of the low-margin situation 

is simply the negation of the description of the high-margin situation. 

Even so, we decided to include both descriptions in the report with 

additional details in certain cases. 

Lapse Rates 

We will begin with a brief review of how the lapse-rate margin should 

be calculated. The profit released for any year starting with the 

second year is equal to the product of three items: 1 minus the 

mortality rate, the margin for lapses and the non-forfeiture value less 

the reserve. 

When t h e  n o n - f o r f e i t u r e  va lue  is l e s s  t h a n  the  r e s e r v e ,  t he  marg in  for  

t h e  l apse  r a t e  mus t  be  n e g a t i v e .  T e c h n i c a l  P a p e r  #11 p r o v i d e s  an 

idea l  example ,  Te rm to 100, for  which  the  l a p s e  r a t e  is v e r y  low. In 

t he  o p p o s i t e  c a s e ,  when  t h e  n o n - f o r f e i t u r e  va lue  is g r e a t e r  t h a n  the  

r e s e r v e ,  the  marg in  fo r  t h e  l apse  r a t e  mus t  be  p o s i t i v e .  In t h e o r y ,  at 

e a c h  d u r a t i o n ,  t h e  n o n - f o r f e i t u r e  v a l u e  s h o u l d  be  c o m p a r e d  to  t h e  

r e s e r v e  

n e g a t i v e .  

i t .  

to determine whether the margin should be positive or 

The exercise is complicated, but we have tried to simplify 

1T echn i ca l  P a p e r  #1, Va lua t ion  T e c h n i c a l  P a p e r s  ( C a n a d i a n  I n s t i t u t e  of  
A c t u a r i e s ) .  
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We b e g a n  b y  c o n s i d e r i n g  t h e  s ame  a p p r o a c h  as  T e c h n i c a l  P a p e r  #1.  

We w i s h e d  to d e f i n e  l a p s e  r a t e  t h a t  w o u l d  a p p l y  to  e v e r y  c o m p a n y .  

T h e  d i f f e r e n c e  b e t w e e n  o u r  w o r k  a n d  T e c h n i c a l  P a p e r  #1 i s  t h a t ,  

w h e r e a s  t h e  l a t t e r  d e a l t  w i th  a s i n g l e  p r o d u c t ,  we w a n t e d  to  c o v e r  

t h e  e n t i r e  r a n g e  of  i n d i v i d u a l  l i fe  i n s u r a n c e  p r o d u c t s .  

A f t e r  l o o k i n g  at  t h e  v a r i o u s  t y p e s  o f  p r o d u c t  - -  r e n e w a b l e  t e r m  o r  

r e i n s u r a n c e  p o l i c i e s ,  fo r  e x a m p l e  - -  we came to  t h e  c o n c l u s i o n  t h a t  

t h e r e  was  o n l y  o n e  way  to  d e f i n e  t h e  m a r g i n  a n d  t h a t  was  as  a 

p e r c e n t a g e  o f  p r o j e c t e d  e x p e r i e n c e  as  d e f i n e d  b y  t h e  V a l u a t i o n  

A c t u a r y .  T h i s  v a l u a t i o n  a s s u m p t i o n  d e p e n d s  o n  t h e  d i f f e r e n c e  b e t w e e n  

t h e  n o n - f o r f e i t u r e  v a l u e  a n d  t h e  r e s e r v e .  In  t h e  mos t  f r e q u e n t  c a s e  

- -  n a m e l y ,  w h e n  t h e  n o n - f o r f e i t u r e  v a l u e  i s  l e s s  t h a n  t h e  r e s e r v e  - -  

t h e  m a r g i n  will be  n e g a t i v e .  

The valuation assumption in a high-margin situation will equal 60% of 

the expected assumption --  that is, the expected assumption is 

reduced by 40%. In the opposite case, rather than removing 40%, 40% 

is added. In a low-margin situation, rather than plus or minus 40%, 

there is plus or minus 10%. Theoretically, if the non-forfeiture value 

is equal to the reserve, there should be no margin. Even if there 

were a margin, given the formula we saw earlier, it would have no 

effect on the profit released. 

How should the expected assumption for lapse rates be chosen? The 

data sources are as follows, in decreasing order of importance: 
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1) 

2) 

experience and company studies; 

if I) is not available: 

a) intercompany studies; 

b) the pricing assumption if a) is not available. 

should be considered last-resort solutions. 

The latter 

I f  t he  a c t u a r y  e v e r  had  to u s e  s o u r c e s  s u c h  as t he  p r i c i n g  

a s s u m p t i o n ,  he  would be  e x p e c t e d  to be  in a h i g h - m a r g i n  s i t u a t i o n .  

As with the other assumptions, there are three significant 

considerations, and the first has to do with a poor estimation: The 

company has little information on its experience. The following two 

considerations concern a situation in which the non-forfeiture value is 

l e s s  t h a n  the  r e s e r v e  such  as is t he  case  when  a h igh  m a r g i n  is ca l led  

fo r  w h e n  low lapse  r a t e s  a r e  l i k e l y ,  s u c h  as T e r m  to 100. T h e  f i r s t  of  

t h e s e  two c o n s i d e r a t i o n s  is t h a t  t h e  c o m p e n s a t i o n  po l icy  p r o m o t e s  

p e r s i s t e n c y .  T h e  s e c o n d  is t h a t  t e r m i n a t i o n  of t he  c o n t r a c t  is 

d i s a d v a n t a g e o u s  to t he  i n s u r e d .  

It may be d i f f i c u l t ,  at f i r s t  g l a n c e ,  to see  w h y  t h e s e  e l emen t s  call f o r  

a h i g h  m a r g i n .  Here  aga in ,  I r e f e r  to T e c h n i c a l  P a p e r  #1 a c c o r d i n g  to 

which  the  m a x i m u m - m a r g i n  a s s u m p t i o n  is at  a 3~ lapse  r a t e .  U n d e r  

c e r t a i n  c o n d i t i o n s  ca l l ing  fo r  a h i g h e r  m a r g i n ,  t he  way in which  it was 

o b t a i n e d  was to r e d u c e  t h e  l apse  r a t e  to 2~. 

T h i s  comple te s  t h e  d e s c r i p t i o n  of o u r  m e t h o d  fo r  e a c h  of t h e  f o u r  

a s s u m p t i o n s .  
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L e t ' s  now g e t  d o w n  to  p r a c t i c a l  m a t t e r s .  T h e  n u m e r i c a l  e x a m p l e s  a r e  

v e r y  i m p o r t a n t ,  f o r  two  r e a s o n s .  F i r s t ,  an  a c t u a r y  a lways  w a n t s  to 

k n o w  i f  t h e  s y s t e m  b e i n g  d e v e l o p e d  is  p r a c t i c a l .  S e c o n d ,  w h e n  we 

d e f i n e d  t h e  m a x i m u m - m a r g i n  a s s u m p t i o n s ,  we g a v e  y o u  a s e r i e s  o f  

f a c t o r s  a n d  s a i d ,  " D o n ' t  t r y  to r e a s o n  t h e m  o u t  j u s t  y e t . "  T h i s  can  

be  d o n e  b y  u s i n g  n u m e r i c a l  e x a m p l e s  ( s e e  A p p e n d i x  A ) .  

P R A C T I C A L  IMPLEMENTATION OF GAAP IN CANADA 

MR. KENNETH A. WRIGHT: T h e r e  h a s  b e e n  a g r e a t  dea l  o f  i n t e r e s t  

a n d  d i s c u s s i o n  in  C a n a d i a n  a c t u a r i a l  c i r c l e s  in  t h e  p a s t  few y e a r s  

c o n c e r n i n g  t h e  p o l i c y  p r e m i u m  v a l u a t i o n  m e t h o d .  Many  p e o p l e ,  a n d  I 

am one  o f  t h e m ,  wou ld  l ike  to  see  t h i s  m e t h o d  r e p l a c e  t h e  1978 

C a n a d i a n  M e t h o d  as  t h e  s t a t u t o r y  v a l u a t i o n  b a s i s  in  C a n a d a .  My 

r e m a r k s  will f o c u s  on  t h e  b e n e f i t s  o f  t h e  m e t h o d  as  c o m p a r e d  to t h e  

1978 C a n a d i a n  M e t h o d ,  a n d  t h e  r e a s o n s  we h a v e  a d o p t e d  t h e  p o l i c y  

p r e m i u m  v a l u a t i o n  m e t h o d  at  C o n f e d e r a t i o n  Life  f o r  o u r  q u a r t e r l y  

i n t e r n a l  m a n a g e m e n t  r e p o r t i n g .  I h a v e  a few o b s e r v a t i o n s  to o f f e r  on  

t h e  d i f f e r e n c e s  in  r e s e r v e  l e v e l s  p r o d u c e d  b y  t h e  two  a p p r o a c h e s .  

O v e r  t h e  p a s t  i0  y e a r s  o r  so ,  a t  C o n f e d e r a t i o n  Life  we h a v e  d e v e l o p e d  

a n u m b e r  o f  v a l u a t i o n  p r o g r a m s  to  c a l c u l a t e  t h e  r e s e r v e s  t h a t  we 

r e q u i r e  f o r  a v a r i e t y  o f  r e p o r t i n g  p u r p o s e s  s u c h  as  t h e  C a n a d i a n  

A n n u a l  S t a t e m e n t ,  t h e  C a n a d i a n  T a x  R e t u r n ,  t h e  D e p a r t m e n t  o f  T r a d e  

a n d  I n d u s t r y  R e t u r n  a n d  t h e  NAIC r e t u r n .  All t h e s e  p r o g r a m s  

c a l c u l a t e  r e s e r v e s  on  po l i cy  d a t a  e x t r a c t e d  f rom o u r  t h r e e  i n d i v i d u a l  
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a d m i n i s t r a t i o n  s y s t e m s .  All r e s e r v e s  a re  c a l c u l a t e d  on the  ser ia t im 

b a s i s ,  and  the  1978 C a n a d i a n  Method r e s e r v e s  a re  c a l c u l a t e d  b y  u s i n g  

d o u b l e  d e c r e m e n t  f u n c t i o n s  with exp l i c i t  p r o v i s i o n s  fo r  f u t u r e  

d i v i d e n d s .  

Over the past two years, we have gradually developed the capability 

of producing reserves on the policy premium basis. Initially these 

reserves were needed as part of the valuation process for the 

disposition of some of our Caribbean business. However, we quickly 

became appreciative of the virtues of the policy premium valuation 

method, and quickly adopted it as the basis for our management 

reporting and for statutory reporting for certain peculiar blocks of 

business for which we felt the 1978 Canadian basis did not apply such 

as the unit linked business written mainly by our subsidiary in the 

U.K., and Universal Life business written in the U.S. I will elaborate 

further on the reasons we were enamoured with the policy premium 

method, but first I would like to quote, rather extensively, from a 

letter dated February 4, 1987 from Kenneth T. Clark, in his capacity 

as president of the CIA, addressed to the Federal Superintendent of 

Insurance. The purpose of the letter was to persuade the federal 

authorities of the benefits of replacing the 1978 Canadian Method with 

the policy premium method as the mandated basis for statutory 

reserves in Canada. Mr. Clark's description of the benefits were as 

follows: "The method can be explained to lay persons. Its adoption 

will reduce the unfortunate mystique w h i c h  has traditionally 
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surrounded actuarial calculations and wh{ch has undermined public 

confidence in the appropriateness of the actuary's work." 

T h e  m e t h o d  e l im ina t e s  d i f f i c u l t  t e s t s  a n d  a r t i f i c i a l  d i s t i n c t i o n s ,  t h u s  

p e r m i t t i n g  t h e  a c t u a r y  to c o n c e n t r a t e  on  a p p r o p r i a t e  a s s u m p t i o n s :  T h e  

m e t h o d  is p r o s p e c t i v e ,  i t s  a p p l i c a t i o n  d e p e n d s  e n t i r e l y  on  w h a t  is  

e x p e c t e d  to h a p p e n  in t h e  f u t u r e  a n d  d o e s  no t  d e p e n d  at  all on  w h a t  

h a s  h a p p e n e d  in  t h e  p a s t .  T h e r e  is  no  n e e d  fo r  an  " a s s u m p t i o n "  

a b o u t  wha t  h a s  a l r e a d y  o c c u r r e d  b e t w e e n  t h e  i s s u e  d a t e  a n d  t h e  

v a l u a t i o n  d a t e .  

T h e r e  is no  r e l i a n c e  a l a s ,  o f t e n  made  now a n d  o f t e n  i l l - f o u n d e d  on  t h e  

c o n s e r v a t i s m  c r e a t e d  b y  t h e  e x c e s s  of  t h e  p o l i c y  p r e m i u m  o v e r  t h e  

v a l u a t i o n  p r e m i u m .  

T h e r e  is no  d a n g e r  t h a t  a p o l i c y - b y - p o l i c y  t e s t  f o r  p r e m i u m  d e f i c i e n c y  

will be  o m i t t e d  o r  b e  i n c o r r e c t l y  made ;  t h e  t e s t  is  n o t  n e c e s s a r y .  

T h e r e  is no  d a n g e r  t h a t  a p o l i c y - b y - p o l i c y  t e s t  f o r  r e c o v e r a b i l i t y  o f  

a c q u i s i t i o n  e x p e n s e  will b e  o m i t t e d  o r  b e  i n c o r r e c t l y  m a d e ;  t h e  t e s t  is  

n o t  n e c e s s a r y .  T h e r e  is  no  d a n g e r  t h a t  a p o l i c y - b y - p o l i c y  t e s t  to  

v e r i f y  t h a t  an  e x p l i c i t  e x p e n s e  a s s u m p t i o n  d o e s  i n c r e a s e  t h e  a c t u a r i a l  

l i ab i l i t y  will b e  o m i t t e d  o r  b e  i n c o r r e c t l y  m a d e ;  t h e  t e s t  is  n o t  

n e c e s s a r y .  

There is no danger of incorrect classification of expenses among 
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acqu i s i t ion ,  admin i s t r a t ive ,  and gene ra l  o v e r h e a d .  Expenses  are  e i t he r  

those  which have a l ready  been  paid or  those  which are  going to be 

pa id .  The valuat ion ignores  those which have  a l ready  been  paid;  the 

va lua t ion  is p rospec t i ve .  The valuat ion makes provis ion  for 100% of 

those  which are  going to be paid .  An assumed expense  in the  

valuat ion always i nc r ea se s  the  ac tuar ia l  l iabil i t ies .  

The actuary must make an explicit expense assumption; he need no 

longer hope that, or tediously test whether, the excess of the policy 

premium over a benefit valuation premium makes adequate provision for 

future expenses. 

The margin for adverse deviations is what the actuary explicitly 

assumes, no more and no less. There is no hidden margin and, hence 

no hidden, frequently illusory, comfort. 

The incentive to review assumptions often is maximized. 

In a net premium valuation method, the assumptions must be laid out 

by policy year. This is an unnatural way to lay out the interest rate 

assumption. The natural way to lay out that assumption is by 

calendar year. To do so is straightforward in the policy premium 

valuation method. To do so directly is impossible in a net premium 

valuation method. 
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The policy premium valuat ion method r educes  the  amount of modell ing 

needed  to do a valuat ion.  

The t radi t ional  net  premium valuat ion method works with t radi t ional  

p roduc t s  but  one encoun te r s  these  less  and less .  It is di f f icul t ,  and 

in some cases  impossible,  to calculate a valuat ion premium for modern 

p roduc t s .  

With a ne t  premium valuat ion method,  in te rcompany  comparisons of 

valuation assumpt ions  are diff icul t ,  because  of the complex,  sometimes 

unna tu ra l ,  re la t ionship  be tween  an assumption and the  actuarial  

l iabili ty.  A 10% inc rease  in mortal i ty ra te  assumption can markedly  

affect the  actuarial  l iabili t ies in one company,  and have  l i t t le  ef fec t  in 

ano ther .  An ac tua ry  must sometimes labor iously  tes t  to see whe the r  

the  margin for adve r se  devia t ions  is addi t ive  or  sub t r ac t i ve .  With the  

policy premium valuat ion method,  the  re la t ionship  be tween an 

assumption and the  actuarial  l iabil i ty is usual ly  simple and p red ic tab le .  

There  is a genera l  agreement  that  b e t t e r  bus ines s  p l ann ing  

( fo recas t ing)  and b e t t e r  asse t - l iab i l i ty  management  are n e e d e d .  The 

policy premium valuat ion method is conduc ive  to t he se  because  it 

permits  the  component  pa r t s  of the  l iabil i ty ( fu tu re  dea th  bene f i t s ,  

fu tu re  cash value benef i t s ,  f u tu re  e x p e n s e s ,  fu tu re  premiums)  to be 

de te rmined  separa te ly  and y e a r - b y - y e a r  r a t h e r  t h sn  be ing  s q u a s h e d  

into a s ingle  valuat ion factor .  The bus ines s  p l ann ing  b y - p r o d u c t s  of a 

valuat ion by  the policy premium valuat ion method are wanted by 
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general management, so the actuary's call for systems support is more 

likely to be heeded. 

T h e r e  is g e n e r a l  a g r e e m e n t  t h a t  a c t u a r i e s  m u s t  make  g r e a t e r  u s e  of  

d y n a m i c  a s s u m p t i o n s .  We t h i n k  t h i s  is p r a c t i c a l  o n l y  wi th  t h e  po l i cy  

p r e m i u m  v a l u a t i o n  m e t h o d .  

The simplicity and clarity of the policy premium valuation method run 

the gamut. It is easier to write standards of practice for it, easier 

for the actuary to apply them; easier for a regulator and a peer 

reviewer to understand what the actuary has done." 

At the risk of repeating the points made by Mr. Clark, we were 

specifically motivated by the following reasons. 

. T h e  p o l i c y  p r e m i u m  v a l u a t i o n  m e t h o d  p r o d u c e s  more  r e a l i s t i c  

r e s e r v e s .  T h i s  is l a r g e l y  d u e  to t h e  r e m o v a l  of  t h e  a r t i f i c i a l  150% 

l imi ta t ion  on  e x p e n s e s .  

. It is a great deal simpler to apply. For a number of new type 

products, particularly the asset linked business issued in the 

U.K., it is very difficult to apply the Canadian method. It is 

easier for us to extend our calculations to a number of very old 

and obscure type products for which approximate reserves had 

been calculated since it is not necessary to know the past history 

of premium scales or cash surrender value (CSV) formula or to 

program for various options that may have existed in the past. 

4B-26 



. It is a more powerfu l  analyt ical  tool. By u s i n g  rea l i s t ic  

assumpt ions  without  the  va luat ion  marg ins ,  a d d e d  ins igh t  can be 

gained into the  total margin available for a d v e r s e  dev ia t ions ,  and 

management  o p e r a t i n g  r e su l t s  can be b e t t e r  ana lyzed .  Ana lyz ing  

new b u s i n e s s  i s sued  d u r i n g  the  ca l enda r  y e a r  on rea l is t ic  

assumpt ions  permi ts  a comparison with the  acquis i t ion  e x p e n s e s  

i n c u r r e d  and the  de te rmina t ion  of the  rea l i s t ic  gain or  loss on the  

sale of new b u s i n e s s .  

Before  we moved,  for  management  p u r p o s e s ,  completely  to the  policy 

premium method,  we ini t ia l ly  t h o u g h t  we could get  improved  r e su l t s  by  

simply removing  the  150% limitation on acquis i t ion  e x p e n s e s .  However ,  

a few areas  of weakness  in the  ac tual  mechanics  of our  calculat ion of 

the  1978 Canadian  r e s e r v e s  became e v i d e n t .  The f i r s t  a rea  c o n c e r n e d  

our  t r e a tmen t  of acquis i t ion e x p e n s e s  tha t  were  assumed to be a 

cons tan t  p e r c e n t a g e  of f i r s t - y e a r  premiums as pa id .  While this  was 

fine for  annua l  b u s i n e s s ,  it r e s u l t e d  in the  d e f e r r a l  of much 

acquis i t ion  expense  on monthly  b u s i n e s s  unt i l  the  premium was ac tua l ly  

paid .  The o t h e r  problems were re la t ed  to the  fact tha t  the  s t a t u t o r y  

provis ion  for  f u t u r e  adminis t ra t ion  and i nd i r ec t  e x p e n s e s  t akes  the  

form of a comparison be tween  the  va luat ion  net  premium and  the  g ross  

premium. Our  va lua t ion  p rog rams  were wr i t t en  such  tha t  it was 

diff icult  for  us  to allow for an in f la t ing  pe r  policy e x p e n s e  assumpt ion ,  

and had the  added  d rawback  tha t  no expense  p rov i s ion  was made for 

policies a f t e r  premiums ceased .  In fact ,  it  seems to me tha t  the  law is 

si lent  on the  va luat ion  of p a i d - u p  policies and inv i t e s  t h e i r  va luat ion  

on a net  premium bas is  without  explici t  allowance for  f u t u r e  e x p e n s e s .  

4 B - 2 7  



As a r e s u l t  we d e c i d e d  t ha t  while fu l l y  r e t a i n i n g  t he  logic  to ca l cu l a t e  

1978 C a n a d i a n  me thod  r e s e r v e s ,  we would  i n t r o d u c e  pa ra l l e l  logic  in to  

t h e  p r o g r a m s  to s i m u l t a n e o u s l y  c a l c u l a t e  po l i cy  premium method  

r e s e r v e s .  Th i s  was a c t u a l l y  a r e l a t i v e l y  s t r a i g h t f o r w a r d  c h a n g e  fo r  us  

to make s ince  n e a r l y  all the  da t a  n e e d e d  to c a l c u l a t e  the  new r e s e r v e s  

was  a l r e a d y  b e i n g  c a l c u l a t e d  fo r  t he  o ld .  Most of  the  e f f o r t  i n v o l v e d  

e d i t i n g  c h a n g e s  s ince  r a t h e r  e x t e n s i v e  e d i t s  a re  p r o d u c e d  b y  ou r  

v a l u a t i o n  p r o g r a m s  and  we now had  a d d i t i o n a l  r e s e r v e s  to show on 

t h e s e  e d i t s .  

After completing these changes, we were in a position to draw 

conclusions as to the relative reserve levels on three bases; the 1978 

Canadian Method, the 1978 Canadian Method without the 150% limitation, 

and the policy premium method. The results were as follows. 

. On nine blocks of policies representing approximately 90% of our 

total Canadian premium paying policies, the policy premium 

reserve was about 87% of the 1978 Canadian reserve. 

. Almost all the difference between the two reserves was entirely 

attributable to the removal of the 150% limitation. In other 

words, there was no evidence in any of the nine different blocks 

of the front-ending of profits. 

. Nearly all the difference due to the removal of the 150% limitation 

arose on policies issued in 1980 and later. 
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. More than  two- th i rd s  of the  reduc t ion  in the  r e s e r v e  level  was 

offset  by  an inc rease  in the  su rp lus  appropr ia t ion  for  CSV 

def ic iency and nega t ive  r e s e r v e s .  

One of the  fears ,  of ten e x p r e s s e d ,  is that  a consequence  of the  

adoption of the policy premium valuat ion method is it r e su l t s  in the  

f r o n t - e n d i n g  of p rof i t s .  While a rgumen t s  have  been  deve loped  tha t  to 

the ex ten t  that  this  occurs  it is r i gh t  and p r o p e r  to recognize  t he se  

prof i t s ,  and I happen  to agree  with th is  posi t ion,  I have  se r ious  

doubts  that  the  phenomenon is of much s ignif icance at all. 

The f r o n t - e n d i n g  of prof i t s  could occur  on the  sale of new b u s i n e s s ,  

at the  time that  a switch in r e s e r v e  methodology such as a change  to 

the policy premium method is made with r e spec t  to old b u s i n e s s ,  or  the  

resul t  of a weakening  of actuarial  assumpt ions  at some point  in the  

fu tu re .  

I bel ieve that  the  people who are conce rned  about  the  f r o n t - e n d i n g  of 

prof i ts  are  most conce rned  with the  f i rs t  s i tua t ion,  the  sale of new 

bus iness .  Yet I am convinced  tha t  th is  is where  f r o n t - e n d i n g  of 

prof i ts  is least  l ikely to happen .  I f ind it v e r y  diff icul t  to be l ieve  

that  in today ' s  h igh ly  competi t ive marketp lace  which p u t s  grea t  

p r e s s u r e  on the  p r i c ing  ac tua ry  he can develop a p roduc t  tha t  when 

valued by  the  Valuation Ac tua ry  will r e su l t  in the  f r o n t - e n d i n g  of 

prof i t .  This would be the  equ iva len t  of say ing  that  for  each valuat ion 

assumption the margin for prof i t  in the  p r i c ing  was g r e a t e r  than  the  
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margin a prudent Valuation Actuary would require for future adverse 

deviations. It would be the equivalent of saying that the Valuation 

Actuary was using a higher interest rate, a lower mortality 

assumption, a lower expense assumption and a more liberal policy 

termination assumption than the pricing actuary. I don't think this is 

the reality of the marketplace today. Having worked 20 years ago in 

the product development area of Confederation Life and remembering 

how difficult it was then to justify competitively priced products, I 

don't think the situation has changed all that much in the intervening 

years. As for the future, I doubt that even the most optimistic 

believe that the future is going to be rosier than the present. 

With respect to old business, particularly participating business, I do 

not believe that a switch to the policy premium reserve method will 

result in the front-ending of profits either. This conclusion however, 

is somewhat predicated on the way future indirect costs are applied in 

the valuation process. While it is probably common for the pricing 

actuary to allocate expenses in a variety of ways -- such as per 

policy, as a percentage of premium and per i000 of face amount -- 

there is no need for the Valuation Actuary to follow suit. Future 

costs that are not clearly a function of premium such as premium tax, 

commissions and commission related expenses (agent's bonus, fringe 

and welfare costs) should all be allocated on a per policy basis and 

must assume a rate of future inflation. Current policy fees and 

intercompany expense studies indicate that $50 per policy is in the 

ballpark for this type of expense. I would be surprised when upon 
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looking at the  policies tha t  were  i s sued  more than  15 or  20 y e a r s  ago 

if the a v e r a g e  size premium for these  policies was much more than  

$I00. When you value  these  policies with this  type  of e x p e n s e  

assumption with an app rop r i a t e  allowance for inf la t ion,  I don ' t  t h ink  

you will f ind many i n s t ances  of f r o n t - e n d i n g  of p ro f i t s .  

Finally,  I be l ieve  tha t  va lua t ion  assumpt ions  should  be closely 

monitored on an annual  bas is .  This  will eliminate the s i tuat ion where  

the co r r ec t ion  of a long o u t - o f - d a t e  assumpt ion  does r e su l t  in a 

s igni f icant  r e s e r v e  c h a n g e .  

I would l ike to of fer  a few prac t ica l  t h o u g h t s  for anyone  who may be 

c o n s i d e r i n g  deve lop ing  p r o c e d u r e s  to p r o d u c e  policy premium r e s e r v e s .  

The f i r s t  c o n c e r n s  the  t r ea tmen t  of e x p e n s e s .  As Mr. Clark  sa id ,  

e x p e n s e s  a re  those  which have  been  paid or  those  which are  going to 

be pa id .  U n d e r  the  1978 Canadian  Method much emphasis  is on the  

former ,  whe reas  u n d e r  the  policy premium method only the  l a t t e r  have  

any  impact on the  r e s e r v e s .  Because  of the  150% limitat ion,  the  

separa t ion  of e x p e n s e s  into the  va r ious  ca tegor ie s  of acqu is i t ion ,  

admin i s t r a t ive  and gene ra l  o v e r h e a d ,  may in the  pas t  have  been  

somewhat more casual  than  was jus t i f i ed .  A company should  examine 

i ts  en t i r e  c u r r e n t  e x p e n s e s  and allocate them to one of these  t h r e e  

ca t ego r i e s .  While the  acquis i t ion  expense  c a t e g o r y  is not n e e d e d  by  

the  policy premium method it should  be no ted  that  th is  c a t e g o r y  

inc ludes  all the  e x p e n s e s  up to the  i n s t an t  of i s sue  of the  pol icy.  
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This means that unlike the definition of acquisition expenses for the 

1978 Canadian Method, it does not include first-year commission or 

commission related expenses. 

My second comment concerns the practical mechanics of the policy 

premium valuation. While one of the main virtues of the method is its 

simplicity, an added virtue in my opinion, but arguably not in the 

opinion of all, is that this method virtually dictates that a seriatim 

basis with an explicit withdrawal and explicit dividend assumptions be 

made. 

Before I close, I would like to take one last look at the 1978 Canadian 

Method. It is often described at a net premium method. In fact, it is 

nothing of the sort. The Commissioners Valuation Method, the New 

Jersey Valuation Method are net premium valuation methods. No 

method that entails, as the CIA Handbook says it does, a valuation 

premium to amortize acquisition expenses and a valuation premium for 

future administration expenses can properly be described as a net 

valuation method, unless I have totally misunderstood the definition of 

the term "net." If it is not a net premium method, then what is it? 

As far as the valuation of new business is concerned, the net 

valuation method is in essence, a policy premium valuation method with 

a very conservative and totally arbitrary limitation on the initial 

reserve that otherwise would have been established. Under normal 

circumstances the policy premium method will give a negative reserve 

4B-32  



at i ssue  equal  to the margins  pu t  in the  p r i c i n g  of the  p r o d u c t  to pay  

acquis i t ion e x p e n s e s .  The Canadian  Method e f fec t ive ly  p u t s  an 

art if icial  cei l ing on this  init ial  nega t ive  r e s e r v e .  

For the  valuat ion of policies a f t e r  i s sue ,  an accu ra t e  desc r ip t ion  of the  

method is less c lear .  I have  always had  a g rea t  deal of u n c e r t a i n t y  as 

to what the  basis  of the app rop r i a t e  assumpt ions  for the  va lua t ion  of 

o lder  b u s i n e s s  should  be u n d e r  the  1978 Canadian  Method. Since it is 

r e q u i r e d  to calculate a net  premium as of i s sue  for  these  pol ic ies ,  

ques t ions  ar ise  as to the  a p p r o p r i a t e  assumpt ion  for  i n t e r e s t ,  

morta l i ty ,  policy te rminat ion  r a t e ,  acquis i t ion  e x p e n s e  r a t e ,  

adminis t ra t ion  expense  ra te  and d iv idend  ra te  for  these  pol icies .  

Should assumpt ions  be based  on the  s t a tus  at i s sue ,  the  e x p e r i e n c e  

over  the  i n t e r v e n i n g  y e a r s ,  the  expec ta t ion  for the  f u t u r e  or  a 

combination of t he se .  I have  n e v e r  been  able to get  a s a t i s f ac to ry  

answer  to these  ques t ions .  I t h ink  convent iona l  and  au tho r i t a t i ve  

opinion d ic ta tes  that  I should  use a mixture  of assumpt ions ;  at leas t  

h is tor ica l  for  acquis i t ion e x p e n s e ,  and  p robab ly  c u r r e n t  for  all o t h e r  

assumpt ions .  

I f ind myself  total ly myst i f ied by  n a t u r e  of the  premium tha t  I 

calculate  by these  methods .  What sor t  of a premium is it tha t  I am 

ca lcu la t ing  that  assumes the  c u r r e n t  policy te rminat ion  r a t e s  and 

i n t e r e s t  r a t e s  have  always been  in e f fec t ,  bu t  the acquis i t ion  e x p e n s e  

is the  h is tor ica l  one,  not to mention the  va r ious  d iv idend  scales tha t  

have  been  in place ove r  the y e a r s  s ince  issue? Not only would I have  
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difficulty explaining just what it was that I was calculating to lay 

people, I would have difficulty explaining it to other actuaries and 

even to myself! 

I am disturbed that a conscientious actuary, forced to calculate 

reserves by these arcane rules, must make  adequate, but not 

excessive, provision for adverse deviations, and will compensate by 

making assumptions with margins greatly reduced to eliminate the 

redundancy. It is impossible to establish valuation assumptions with 

explicit but controlled margins for adverse deviations without using the 

policy premium valuation method. Any other method that includes 

significant, but undefined margins, w i l l  either result in gross 

redundancies, or the shaving or elimination of desirable margins to 

compensate. 
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APPENDIX A 

The  fol lowing is a d i s c u s s i o n  p a p e r  p u b l i s h e d  b y  the  CIA Subcommi t t ee  

on P r o v i s i o n s  fo r  A d v e r s e  Dev ia t ions  which  was u s e d  as b a c k g r o u n d  

r e a d i n g  fo r  Sess ion  4B. Some r e f e r e n c e s  are  made to t h i s  p a p e r  in  

Sess ion  4B. 
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SECTION 0 

INTRODUCTION 

0.0 ENVIRONMENT 

This document is a discussibn paper on the standards for the 
Provisions for Adverse Deviation. It represents the position of 
the Financial Reporting Committee on the matter and is sent to 
the Valuation Actuaries in order to gain input on the different 
parameters. 

According to the Committee's current mandate, these standards 
had to be developed for use with the Policy Premium Method and 
only for the income statement under GAAP. Nevertheless, the 
Committee considers that these standards, in theory, can be 
applied to any method whose primary focus is an appropriate 
income statement. 

These margins are not to be used for solvency purposes or for 
reporting in the current (Pre-GAAP) environment. In the 
development of this paper, the Committee has not considered the 
work of the Solvency Standards Committee. However, both the 
Financial Reporting Committee and the Solvency Standards 
Committee were each waiting for the first draft from the other's 
committee to consider the different approaches that were taken. 

For each assumption, there must be a margin only for the 
misestimation of its mean and the possible deterioration of the 
mean. Statistical fluctuations and catastrophic occurrences should 
not be taken into consideration since this will be dealt with by 
the Solvency Standards Committee. 

Under a GAAP environment, some adjustments of the valuation 
technique papers might be deemed necessary. For this reason, 
this paper does not necessarily conform to the valuation technique 
papers distributed up to now,  which dealt wi th  very precise 
questions. 

This report is only concerned at this time with nonpar individual 
life policies, the Committee is still working on par, group and 
health business using the same general approach. 

0.i OVERVIEW OF THE APPROACH 

In essence, the Committee's approach was to transform the 
general qualitative standards of recommendation 3.09 into a series 
of both qualitative and quantitative specific standards that would 
help the Valuation Actuary in determining the level of the margin. 

4B-38 



More p rec i se ly ,  the  approach is an at tempt to de termine  a "fair  
r isk charge"  with an "appropr ia te  re lease  in the  income s ta tement"  
for the  r isk  assumed in eve ry  per iod r e g a r d i n g  each assumption.  
In this  area ,  the  Committee has been  b r e a k i n g  new g round .  
Moreover,  we feel that  at this  s tage  t he re  is no " r igh t  answer"  to 
the ques t ion  of how much margin is neces sa ry  in each 
c i rcumstance .  

These  s t anda rds  have been def ined  for each of the  i n t e r e s t ,  
mortal i ty ,  lapse and expense  margins .  For the mortali ty and 
lapse assumpt ions ,  the valuation assumption is a pe rcen tage  of the 
expec ted  assumption.  For the  i n t e r e s t  and expense  assumpt ions ,  
it is also necessa ry  to def ine a maximum margin assumption.  For 
t hese ,  the  valuation assumption is a weighted  average  of the  
expec ted  assumption and the  maximum margin assumption.  

The expec ted  assumption should be the Valuation Actuary ' s  bes t  
est imate on the  fu ture  exper ience  of the p roduc t  in his company.  
In the a t tached repor t ,  we are inc lud ing  a list of items to be 
cons ide red  by the  ac tuary  for the  expec t ed  assumption.  Al though 
these  items are h igh ly  recommended by the  Financial Repor t ing  
Committee, they  are not as yet  mandated .  

The margins have to be de te rmined  by the  Valuation Actuary  
accord ing  to the s i tuat ion of his  own company,  with r ega rd  to the  
cons idera t ions  mentioned in the  desc r ip t ions  of the low and high 
margin s i tuat ions .  

Finally,  it is v e r y  important  to remember  that  the parameters  
p r e s e n t e d  in this  paper  for each assumption should not be 
eva lua ted  in isolation. They should be cons ide red  with r e g a r d  to 
the  provis ions  they  produce  for each produc t  in relat ion to 
pa ramete r s  of o the r  assumpt ions .  Numerical examples are  
inc luded  in the repor t  pr imari ly  for that  pu rpose  ( r e f e r  to 
Section 6). 
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SECTION 1 

DEFINITIONS 

Margin Part of the valuation assumption covering the 
uncertainty related to the expected assumption 
(see recommendation 3.06). 

Provision Additional reserve created by adding a margin in 
an assumption. 

Adverse Deviations In this document, adverse deviations refer to the 
misestimation and the deterioration of the mean of 
the assumption and ignores statistical fluctuations 
and catastrophic occurrences. 

Parameter Value from which a valuation assumption is directly 
or indirectly defined. 

i .  

ii.  

Type of parameters that directly define the 
valuation assumption : 

Mortality 

This parameter is a constant, divided by the 
life expectancy of the expected mortality 
assumption. The parameter defines the 
margin.  

Lapse 

This pa r ame te r  is a p e r c e n t a g e  modifying the 
expec t ed  assumpt ion  in o r d e r  to a r r i ve  at the 
valuat ion assumpt ion .  

Type  of pa r ame te r s  tha t  i n d i r e c t l y  define the  
valuat ion assumpt ion :  

In these  cases ,  a 2-s tep  p rocess  is invo lved :  

1st Pa ramete r s  are  chosen  to def ine a 
maximum margin assumpt ion .  

2nd The valuat ion assumpt ion is then  def ined  
as a we igh ted  a v e r a g e  of the expec t ed  
assumpt ion and the maximum margin 
assumpt ion .  
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High/Low Margin 
Si tuat ions 

Important  
Cons idera t ions  

I n t e r e s t  

Parameters  re la te  to all the  e lements  of cash 
flow, asse t s  and inves tment  r e t u r n  p ro jec -  
t ions.  These  pa rame te r s ,  t o g e t h e r  with data 
on c u r r e n t  asse t s  back ing  the  p r o d u c t ,  are  
used  to def ine  a maximum margin assumpt ion .  

Issue and Adminis t ra t ive  Expenses  

The paramete r ,  c u r r e n t l y  named Z, will be  
the ave rage  i ssue  e x p e n s e s  d iv ided  by  the  
average  adminis t ra t ion e x p e n s e s .  This  
parameter ,  t o g e t h e r  with the  d i s t r ibu t ion  of 
premiums be tween  1st yea r  and renewal ,  will 
ve r i fy  to what ex t en t  a minimum p e r c e n t a g e  of 
genera l  e x p e n s e s  are assumed as adminis t ra -  
t ive e x p e n s e s .  

The expec t ed  assumption modified (if  
nece s sa ry )  to meet the  minimum p e r c e n t a g e  
will become the  maximum margin assumpt ion .  

For each assumpt ion ,  ex t reme cases in terms of 
level of the margin are desc r ibed  by  qual i ta t ive  
s t a n d a r d s  (he r e in  called cons ide ra t i ons ) .  

The s i tuat ion of the  p roduc t  and  the  company with 
r e g a r d  to cons ide ra t ions  ment ioned in these  2 
desc r ip t ions  will be the  basis  for the  Valuation 
Actuary  to de te rmine  the  level  of the  margin .  

If p r e s e n t ,  an impor tant  cons idera t ion  adds  some 
res t r i c t ions  to the  minimum margin .  
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SUBCOMMITTEE ON PROVISIONS FOR ADVERSE DEVIATIONS 

VALUATION ASSUMPTION FOR APPROPRIATE INCOME STATEMENT 

SECTION 2 

Line  of  b u s i n e s s  : I n d i v i d u a l  Life 

Assumption : Mortality 

2.0 INTRODUCTION 

T h e  s u b c o m m i t t e e  w o r k e d  on t h r e e  (3)  main  a p p r o a c h e s :  

A) A valuation table equal to a blend of the expected 
assumption and a standard table. Both the FRC and our 
subcommittee agree that this method may produce some 
unusual results. We must respect as much as possible the 
distribution of mortality experienced and expected in each 
company as characteristics of each insured population may 
vary. 

B) A valuation table equal to x times the expected assumption. 
This kind of formula can't be applied straightforward. We 
must use some adjustment for lower and higher groups of 
ages. By the same token, fairness can't be achieved if some 
other factor isn't present to take into account the different 
level of mortality of the table. 

C) A process similar to the one used for the mortality tables 
41CSO and 80CSO and consistent with the one used with the 
58CSO. This method solves the preceding problems and is 
in line with our basic principles. 

T h e  f i r s t  two w e r e  r e j e c t e d  b e c a u s e  o f  p r o b l e m s  i t  g e n e r a t e d  
as  d e s c r i b e d  b e f o r e .  T h e  p r o p o s e d  m e t h o d  is  a l r e a d y  g e n e r -  
a l ly  a c c e p t e d  b y  t h e  p r o f e s s i o n ,  d o e s  no t  c a u s e  a n y  p a r t i c u -  
l a r  p r o b l e m  a n d  mee t s  t h e  b a s i c  r e q u i r e m e n t s .  T h e  l eve l  o f  
m a r g i n s  p r o p o s e d  is  c o n s i s t e n t  wi th  o t h e r  a s s u m p t i o n s  a n d  
lower  t h a n  CSO m a r g i n s .  H e r e  we a r e  l o o k i n g  f o r  p r o p e r  
i ncome  r e p o r t i n g  r a t h e r  t h a n  s o l v e n c y  as  wi th  CS@. 

Also, this approach implies that the margin is inversely 
related to the expected assumption, a desirable charac- 
teristic. (Please refer to TSA XXXIII p. 640-655 for 
more details). 

2.1 DEFINITION 

T h e  v a l u a t i o n  a s s u m p t i o n  is  t h e  sum o f  an  e x p e c t e d  a s s u m p t i o n  
p l u s  a m a r g i n  d e f i n e d  as  a c o n s t a n t  d i v i d e d  b y  t h e  e x p e c t a t i o n  of  
l i fe .  
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The margin will be de t e rmined  by  the Valuation A c t u a r y  
c o n s i d e r i n g  the  s i tuat ion of the  p r o d u c t  and  his  company.  It 
should  lie be tween  the foilowing: 

Margin per 1000 

Situat ion of h igh  margin 15 
e 

x 

Situat ion of low margin 3.75 
e 

x 

Where e is ca lcula ted  on the  c u r t a t e  basis  u s ing  ult imate r a t e s  
and " x " X i s  the  a t t a ined  age .  

When 1 out of the  3 s igni f icant  cons ide ra t ions  lead ing  to a h igh  
margin s i tuat ion are  p r e s e n t ,  the  margin  must be at least  the  
a v e r a g e  of the  h igh  and low marg ins .  

2.2 EXPECTED ASSUMPTION 

The expec t ed  assumpt ion should  be the  Valuation A c t u a r y ' s  bes t  
es t imate as to the f u t u r e  e x p e r i e n c e  and  t r e n d  for  the  p r o d u c t .  

When avai lable ,  he should  c o n s i d e r  succes s ive ly  the  following 
sources :  

. His own company ' s  e x p e r i e n c e  and s tud i e s .  (Only to the  
ex t en t  tha t  it is more c red ib le  t han  2. be low) .  

2. I n t e r company  s tud ies  if 1. is not  avai lable .  

In de f in ing  the  e x p e c t e d  assumpt ion ,  the  a c t u a r y  should  cons ide r  
the  following list of i tems:  

Number  of d is t inc t  r a t e s  
o Composite vs  s m o k e r / n o n - s m o k e r  
o Unisex vs  male/female 

- Mortali ty project ion (poss ib le  var ia t ion  b y  age)  

Plan type  
o Shor t  term vs whole life 

Cha rac t e r i s t i c s  of the  p r o d u c t  (opt ions  and  benef i t s )  
o Convers ion  p r iv i l ege  
o Pa id-up  opt ions 
o Gua ran t eed  i n su rab i l i t y  
o Ant i - se lec t ion  option 
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2.3 

Distribution system 
o Direct mail 
o Brokers 
o Career agents 

Underwriting rules 

Reinsurance an/or coinsurance 
retention) 

Average face amount 

Policy of internal replacement 

Pricing plan: desired markets 

t r e a t i e s  ( level  of  the  

- Geographical situation (location of the company) 

- External factors: social, economical and medical developments 

DESCRIPTION OF THE HIGH MARGIN SITUATION 

Important Note 

The actuary must consider that the situation is one of high 
margin when some of the following considerations (or similar ones) 
are known at the time of the calculation of reserves. 

Until reliable industry experience is obtained, this condition will 
likely to be in effect for the mortality of most products. 

I. Misestimation 

o it is a new type of benefit or a new way to distribute 
the products with limited experience resulting in 
published or experience data being either inapplicable 
or not credible (e .g . :  new desired market, mortality 
study without detailed results); 

o there is little similarity in the characteristics of the 
insured (e .g . :  s ame  premium by sex and/or smoking 
habit) ; 

o low volume of business. 
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II .  Deter iora t ion 

A) COMPANY 

i) S t r u c t u r a l  

P roduc t s  

0 the  p e r s i s t e n c y  ra te  of the  p roduc t  is low 
( e . g . :  5 y e a r  renewable  term; old p rod u c t  
with low r e t u r n  on cash va lues ;  e t c . . . )  

Dis t r ibu t ion  sys tem 

o ant ise lec t ion  b y  the  sales  force.  

Management 

0 the company is slow to ad jus t  to cha n g e s  
a f fec t ing  the  morta l i ty  expe r i ence  of i t s  
p r o d u c t s .  

ii) D i sc re t iona ry  

Produc t s  

0 new p roduc t  with composite r a t e s  ( for  both  
s exes ,  d i f f e ren t  smoking hab i t s ,  d i f f e ren t  
c lasses  of r i s k s ,  e t c . . . )  ; 

0 a policy of i n t e rna l  replacement  is  favorable  
to rota t ion of the  old b u s i n e s s ;  

acc rued  ant i se lec t ion  on ce r t a in  opt ions  and 
benef i t s  ( pa id -up  addi t ion ,  g u a r a n t e e d  
i n s u r a b i l i t y  op t ion) ,  some option l ike 
convers ion  p r iv i l ege  af fec ts  the  morta l i ty  of 
ce r ta in  specif ic  p lans  of a company.  

Management 

o weaker  u n d e r w r i t i n g  c r i t e r i a  are  implemented.  

* : s ign i f ican t  cons idera t ion .  
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2.4 DESCRIPTION OF THE LOW MARGIN SITUATION 

Important note 

The actuary must consider that the situation is one of low margin 
when many of the following considerations (or similar ones) are 
known at the time of the calculation of reserves. 

I. Misestimation 

o product for which the company has credible experience 
data; 

o characteristics of the insured lives are very similar. 

If. Deterioration 

A) COMPANY 

i) Structural 

Products 

o the product, well adapted to evolving market 
conditions, has a good persistency rate. 

Distribution system 

o there is a non-negligible selection process by 
sales personnel. 

ii) Discretionary 

Products 

o a policy of internal replacement is unfavorable 
to rotation of the old business. 

Management 

o stronger underwriting criteria are imple- 
mented. 

B) ENVIRONMENT 

Favorable medical developments. 
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SUBCOMMITTEE ON PROVISIONS FOR ADVERSE DEVIATIONS 

VALUATION ASSUMPTION FOR APPROPRIATE INCOME STATEMENT 

SECTION 3 

Lines of bus iness  : All 

Assumption : I n t e r e s t  ra te  

3.0 INTRODUCTION 

In de te rmin ing  the  i n t e r e s t  ra te  assumpt ion ,  the  ac tuary  should 
cons ider  the  cash flow associa ted with the  d i f f e r en t  p r o d u c t s .  In 
doing so, he should cons ide r  the  following var iab les :  

valuat ion of asse t s  and allocation of i nves tmen t  income; asse t  
defaul t  r i sk ;  
matching ( inc lud ing  possibi l i ty  of d i s inves tmen t  and ra tes  
and terms of new money inves tmen t s  and r e i n v e s t m e n t s ) ;  
possible  opt ions agains t  the  company; 
inves tmen t  tax ra tes ;  
inves tment  e x p e n s e s .  

For the  expec ted  assumpt ion ,  the  de te rmina t ion  of t hese  
parameters  is based  on the  Valuation Ac tua ry ' s  bes t  es t imates .  
He has to cons ide r  real is t ic  cash flows. 

For the  assumption with maximum margin ,  the  Va lua t ion  Actuary  
should follow the  e lements  def ined  in Section 3.3.  In p ro jec t ing  
the  cash flows, he should analyze d i f f e ren t  s i tua t ions  and choose 
the  one that  will r e su l t  in the  most conse rva t i ve  i n t e r e s t  r a tes .  

3.1 DEFINITION 

The valuat ion assumption is a we igh ted  ave rage  of e x p e c t e d  
assumption (Sect ion 3.2) and  a maximum margin assumpt ion  
(Section 3 .3) .  

WEIGHTING 
Expec ted  

Assumption 
Maximum Margin 

Assumption 

Situation of h igh  margin 20% 80% 

Situation of low margin 80% 20~ 
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3 . 2  

The we igh t ing  will be de t e rmined  by  the  Valuation A c t u a r y  
c o n s i d e r i n g  the  company 's  s i tua t ion  and  the  p r o d u c t .  

When I out  of the 3 s igni f icant  cons ide ra t i ons  l ead ing  to a h igh 
margin s i tuat ion are  p r e s e n t ,  the  we igh t ing  must i nc lude  at least  
50% of the  maximum margin assumpt ion .  

EXPECTED ASSUMPTION 

The expec ted  assumption should  be the  Valuation A c t u a r y ' s  best  
est imate of the  f u t u r e  e x p e r i e n c e  of the  p r o d u c t .  

When they  are  avai lable ,  he should  c o n s i d e r  the  following 
sou rces :  

I .  his own companyts  e x p e r i e n c e  and s tud ie s ;  

2. f u t u r e  inves tment  r a t e s  (pos i t ive  and nega t ive  cash f lows);  

3. asse t  defaul t  s tud ies ;  

In def in ing  the expec t ed  assumpt ion ,  the  a c t u a r y  should  cons ide r  
the following var iab les :  

Valuation and allocation of a s se t s  and  i nves tmen t  income: 

- Segmentat ion of a s se t s  

- Method of a l locat ing i nves tmen t  income 

- Types  of asse t s  b a c k i n g  the  l iabil i t ies 

- Method for va lu ing  asse t s  

- Capital  gains and losses  

Asse t  defaul t  r i sk :  

- Concen t ra t ion  vs d ive r s i f i ca t ion  (geog raph i ca l ,  i n d u s t r y . . . )  

- Types  of i nves tmen t s  ( b o n d s ,  mor tgages ,  s h a r e s . . . )  

Kinds of r i sks  ( i n t e r e s t / d i v i d e n d s ,  capi ta l  value)  

- Liquidi ty  

Quali ty of asse t  

Term of i nves tmen t s  

Economic condi t ions  
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3.3 

Matching: 

Need for  r e inves tmen t  or  d i s inves tmen t  

C u r r e n t  and f u t u r e  i nves tmen t  r a t e s  

New money or  a g g r e g a t e  p r o d u c t  

Possible options aga ins t  the  company 

- Flexible term of i nves tmen t s  ( ex t end ib l e  or  callable) 

Possible options against the company: 

- Asset 

0 

0 

0 

0 

0 

- Liabil i ty 

0 

0 

0 

cash  value and r e i n v e s t m e n t  
ea r ly  r epayment  and  b r e a k i n g  the  con t r ac t  
n o n - g u a r a n t e e d  income 
forward  commitments and b r e a k i n g  of commitments 
policy loan bo r rowing  and  r epaymen t  

F u n d s :  

cash  value  and pol icy r ep lacements  ( i n t e r e s t  
c r e d i t e d ,  cash va lues ,  pena l t i e s )  
opt ions to a l te r  or  ad jus t  the  policies 
minimum ra te  g u a r a n t e e d  ove r  a long per iod  
ra te  g u a r a n t e e  

- PAR vs NON PAR contracts 

- Possibility of rapidly adjusting the dividend scale 

Fiscal considerations 

Investment expenses: 

ra te  

Level of expenses  

Corre la t ion  be tween  inves tmen t  e x p e n s e s  and  the  inf la t ion 
pa r t  of the  inves tmen t  r a t e .  

MAXIMUM MARGIN ASSUMPTION 

Note 

The valuation technique paper on new money products will define 
parameters which we will use for the determination of the margin 
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fo r  t h e  i n t e r e s t  r a t e .  
p a r a m e t e r s  o r  u s e  t h o s e  d e f i n e d  in t h e  r e c o m m e n d a t i o n s  
e x p l a n a t o r y  no te s  of  t he  C . I . A .  to i l l u s t r a t e  o u r  a p p r o a c h .  

The  fo l lowing p a r a m e t e r s  s h o u l d  be  c o n s i d e r e d  in 
d e t e r m i n a t i o n  of t he  r a t e  with maximum marg in :  

R e i n v e s t m e n t  r a t e :  

For the moment, we will define the 
and 

the 

fo r  i n v e s t m e n t s  to be made 20 o r  more y e a r s  in t he  f u t u r e ,  
t he  r e i n v e s t m e n t  r a t e  is t h e  a v e r a g e  of:  

io 
2. 

4 ~  

50~ of the average yield of the last 3 years on long 
term Government of Canada bonds; 

While for investments within the next 20 years, the rate could be 
derived by interpolating between the current rate and that 
applicable after 20 years. 

If the main risk is a risk of disinvestment, the actuary should 
consider a future reinvestment rate greater than the current one 
to avoid capital gains. 

Term of investments: 

Term of  p r o d u c t s  

i0 years or longer 

less than i0 years 

Maximum term of investments 
to be acquired 

5 y e a r s  

3 y e a r s  

If there is a risk of disinvestment, the valuation rate should be 
tested assuming that the investments acquired in the future won't 
have a term shorter than the ones recently acquired. 

Options against the company 

- Assets 

For the assets with repayment options presently owned, 
options will be fully exercised when the difference between 
the guaranteed rate on the asset and the current rate is 
equal to or greater than 5%. (Interpolate when the 
difference is smaller than 5%). 

For  all t he  a s s e t s  a c q u i r e d  in t h e  f u t u r e ,  t he  p r o p o r t i o n  of 
t h o s e  a s s e t s  t h a t  will h a v e  r e p a y m e n t  op t ions  will be equa l  to 
125g of  t h e  p r o p o r t i o n  of  t h e  a s s e t s  with a comparab l e  t e rm 
owned  by  the  c o m p a n y  in t he  r e c e n t  p a s t .  
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- Liabilities 

To define cash flows, cons ide r  the  more conse rva t ive  of the  
expec ted  assumption and the maximum margin assumption for  
the  lapse,  expense  and mortal i ty assumpt ions .  

Risk of defaul t :  

For the  asse ts  p r e s e n t l y  owned,  the  margin for the  r isk  of 
defaul t  will be t r ea ted  as a reduc t ion  in the  ra te  of r e t u r n .  The 
magni tude of this  reduct ion  will depend  upon the  qual i ty  of t h e  
asse t .  

Fiscal cons idera t ions  and inves tment  e x p e n s e s :  

(STILL TO COME) 

3.4 DESCRIPTION OF THE HIGH MARGIN SITUATION 

Important note 

The Valuation Actuary  must use the  20-80 weigh t ing  (20% for the  
expec ted  assumption and 80% for the  maximum margin assumpt ion)  
when some of the  following condi t ions  (or  similar ones)  are  known 
at the  time of the  calculation of r e s e r v e s .  

I. Misestimation 

0 the  valuat ion applies to a new p roduc t  or  a new t y p e  of 
benef i t  with li t t le expe r i ence  for cash flows pro jec t ions ;  

inves tment  allocation method not pa r t i cu la r ly  sophis t i -  
cated ( e . g . ,  average  f u n d s ) ;  

the  i n t e r e s t  rate  assumption is not  d i r ec t ly  de te rmined  
from an explici t  allocation of asse t s  and  inves tmen t  
r e t u r n ;  

0 the  valuation i n t e r e s t  ra te  is mainly a f fec ted  by  fu tu re  
i n t e r e s t  ra tes .  

II. Deter iora t ion  

A) COMPANY 

i) S t ruc tura l  

Products  

O ant iselect ion is possible  
contrac tual  c lauses ;  

due to  l o o s e  
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B) 

ii) 

0 cash values  (o ther  than n o n - g u a r a n t e e d  cash 
values  with market value adjus tment)  are 
impor tant .  

Assets 

O liabilities are covered by assets where options 
could possibly be exercised against the 
comp any: 
- callable assets 
- extendible assets 

matching is inadequa te  or inadequa te ly  
ver i f ied ;  

0 

O 

Management 

0 

quality of assets is lower than average. 

the company slowly adjusts 
affecting its performance; 

to changes 

the investment policy is not clearly defined or 
understood by the actuary. 

encourage the 
remuneration 

Disc re t ionary  

Ci rcumstances  
asse t s  (e.  g . ,  
replacements  pol icies) .  

Inves tment  policies 

Policies p r o d u c i n g  
inves tment  r e t u r n .  

rapid  t u r n o v e r  of 
policies,  i n t e rna l  

less easily predictable 

ENVIRONMENT (economic, governments' measures such 
as monetary and fiscal policies...) 

o products developed to take advantage of a 
favorable environment: e .g . ,  products based on 
high interest rates; products priced while 
assuming high increases of assets; 

important interest rate variations; 

these variations are currently difficult to predict: 
economic instability. 

O 

O 

: significant consideration. 
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3.5 DESCRIPTION OF THE LOW MARGIN SITUATION 

Important note 

The  Valuation A c t u a r y  can use  the  80-20 we igh t i ng  (80% for the  
e x p e c t e d  assumpt ion and 20% for the  maximum margin assumpt ion)  
when  seve ra l  of the  following condi t ions  (o r  similar ones)  are  
known at the  time of the  calculat ion of r e s e r v e s .  

I. Misestimation 

the valuation applies to an existing product with a good 
experience for cash flows projections; 

o the investment income allocation is relatively 
sophisticated; 

O 

O 

the interest rate assumption is directly determined from 
an explicit allocation of assets and investment return; 

the  valuat ion i n t e r e s t  r a t e  is mainly a f fec ted  by  the  
y ie ld  on c u r r e n t  por t fol io .  

II. Deterioration 

A) COMPANY 

i) S t r u c t u r a l  

P roduc t s  

O 

l i t t le  chance  of an t i se lec t ion  due  to s t r ic t  
con t r ac tua l  c lauses ;  

cash  va lues  a re  small or  n o n - g u a r a n t e e d  with 
market  va lue  ad jus tmen t .  

Asse ts  

o a s se t s  b a c k i n g  l iabil i t ies  do not  allow much 
poss ibi l i ty  of e x e r c i s i n g  opt ions ;  

o match ing  is ve r i f i ed  and found  adequa te ;  

o the  qual i ty  of a s se t s  is h i g h e r  than  a v e r a g e .  

Management 

o the  company ad jus t s  r ap id ly  to changes ;  

4B-53  



B) 

o the inves tmen t  policy is c lear ly  def ined  and 
u n d e r s t o o d  by the  a c t u a r y .  

ii) Disc re t ionary  

Ci rcumstances  do not e n c o u r a g e  the rapid  t u r n o v e r  
of asse ts  ( e . g . ,  r emunera t ion  policies,  i n t e rna l  
replacement  pol ic ies) .  

Inves tment  policies 

Policies favor ing  p red ic t ab le  inves tmen t  r e t u r n .  

ENVIRONMENT (economic,  governmenta l  measu res ,  such  
as monetary  and fiscal p o l i c i e s . . . )  

o the economic s i tuat ion is s table;  

o the  long term forecas t  of economic s tab i l i ty .  
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SUBCOMMITTEE ON PROVISIONS FOR ADVERSE DEVIATIONS 

VALUATION ASSUMPTION FOR A P P R O P R I A T E  INCOME STATEMENT 

SECTION 4 

Line of business : Individual life 

Assumption I s s u e  a n d  a d m i n i s t r a t i v e  e x p e n s e s  a n d  
i n f l a t i o n  r a t e  

4 .0  I N T R O D U C T I O N  

A s t r i c t  d e f i n i t i o n  r e g a r d i n g  i s s u e  e x p e n s e s  is  n o t  r e q u i r e d  w h e n  
t h e  v a l u a t i o n  m e t h o d  does  no t  s p e c i f y  a max imum i s s u e  e x p e n s e  
w h i c h  may  be  d e f e r r e d .  H o w e v e r  a more  s p e c i f i c  d e f i n i t i o n  of  
a d m i n i s t r a t i v e  e x p e n s e s  is n e e d e d  s i n c e  t h e y  h a v e  a s i g n i f i c a n t  
i m p a c t  on  t h e  r e s e r v e  l eve l .  

T h e  V a l u a t i o n  A c t u a r y  m u s t  make  s u r e  t h a t  all t h e  i s s u e  a n d  
a d m i n i s t r a t i v e  e x p e n s e s  a s s u m e d  in t h e  c a l c u l a t i o n  o f  r e s e r v e s  
r e p r e s e n t  t h e  a m o u n t  of  e x p e n s e s  t a k e n  f rom t h e  a n n u a l  s t a t e m e n t  
f o r  e a c h  l ine  o f  b u s i n e s s .  T h e s e  e x p e n s e s  i n c l u d e  g e n e r a l  
e x p e n s e s ,  r e m u n e r a t i o n  to  a g e n t s  a n d  b r o k e r s ,  p r e m i u m  t a x e s ,  
l i c e n s e s  a n d  f e e s  a n d  i n v e s t m e n t  e x p e n s e s  no t  d e d u c t e d  f rom 
i n v e s t m e n t  i n c o m e .  

T h e  V a l u a t i o n  A c t u a r y  s h o u l d  n o t  o v e r e s t i m a t e  t h e  a m o u n t  o f  
i s s u e  e x p e n s e s  b e c a u s e  i t  imp l i e s  t h a t  a d m i n i s t r a t i v e  e x p e n s e s  a n d  
r e s e r v e s  will d e c r e a s e .  

T h e  a b o v e  p a r a g r a p h s  d e f i n e  t h e  e x p e n s e  a s s u m p t i o n  u s e d  in  t h e  
y e a r  o f  v a l u a t i o n .  T h e  V a l u a t i o n  A c t u a r y  m u s t  a l so  d e f i n e  an  
i n f l a t i o n  r a t e  to  p r o j e c t  t h e  i n c r e a s e  in  a d m i n i s t r a t i v e s  e x p e n s e s  
i n t o  t h e  f u t u r e .  T h i s  i n f l a t i o n  r a t e  s h o u l d  be  r e l a t e d  to  t h e  
i n t e r e s t  r a t e  a s s u m p t i o n  a n d  s h o u l d  n o t  in  a n y  c a s e  t a k e  i n t o  
a c c o u n t  a n y  f u t u r e  i n - f o r c e  i n c r e a s e  r a t e .  T h e  m a r g i n  on  t h e  
i n f l a t i o n  r a t e  i s  u s e d  to  r e f l e c t  a n y  p o s s i b l e  d e t e r i o r a t i o n  in  t h e  
f u t u r e  a d m i n i s t r a t i v e  e x p e n s e s .  

4 .1  DEFINITION 

T h e  v a l u a t i o n  a s s u m p t i o n  is  a w e i g h t e d  a v e r a g e  o f  an  e x p e c t e d  
a s s u m p t i o n  ( S e c t i o n  4 .2 )  a n d  a maximum m a r g i n  a s s u m p t i o n  
( S e c t i o n  4 . 3 ) .  

T h e  w e i g h t i n g  f o r  b o t h  a s s u m p t i o n s  s h o u l d  lie b e t w e e n  t h e  
fo l l owing :  
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WEIGHTING 
Expected 

assumption 
Maximum margin 

assumption 

Situation of high margin 20% 80% 

Situation of low margin 80% 20% 

The weighting will be determined by the Valuation 
considering the situation of his own company. 

Actuary 

When 1 out of the 3 significant considerations leading to a high 
margin situation are present, the weighting must include at least 
50% of the maximum margin assumption. 

4.2 EXPECTED ASSUMPTION 

The expected assumption for issue and administrative expenses is 
determined by the Valuation Actuary using internal expense 
analysis of his own company and nothing else. 

The specific definition of administrative expenses appears at the 
end of the section. 

In defining the expected assumption, the actuary should consider 
the following items: 

Pricing Assumptions 

Limitation in the degree of flexibility for adjustments in 
gross premium due to the nature of the premium guarantees, 
their duration and the guaranteed maximum increase for the 
gross premium ; 

There should be a certain consistency between pricing and 
valuation assumptions as to issue and administrative expenses 
and the inflation rate. 

Company characteristics 

In-force amounts and expected growth rate, particularly in 
the case where the expected growth rate is used to reduce 
the assumed inflation rate in the reserve calculation; 

Company policy about the control of general expenses; 

Writing off of some general expenses and their duration; 
those written off expenses are not subject to inflation; 
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Celer i ty  in r ev i s ing  the  n o n - g u a r a n t e e d  premiums and o t h e r  
policy values  to ref lect  the d i f fe rence  be tween  e x p e c t e d  and  
real ized expe r i ences ;  

Dis t r ibut ion of the  in - force  amounts by  l ines  of bus ines s  and 
the i r  r e spec t ive  growth  ra tes ;  

O any development  plan r e g a r d i n g  a l ine of b u s i n e s s  will 
affect the  d i s t r ibu t ion  of the  genera l  e x p e n s e s  
(par t icu la r ly  the expenses  ind i r ec t ly  imputed to a l ine 
of b u s i n e s s ) .  

Dis t r ibut ion of the  in - force  amounts within a l ine of bus ines s  
by p roduc t s  and the i r  r e spec t ive  ra tes  of g rowth  

0 we could have d i f fe ren t  uni t  e x p e n s e s  by  p r o d u c t s  or  
by type  of gua ran tees  ( con t rac t s ,  r i de r s ,  c l auses ) .  

Commissions scale and renewal bonuses 

Probabil i ty  of agen t ' s  t u r n o v e r ,  pa r t i cu la r ly  
commissions a n d / o r  bonus  are not v e s t e d ;  

i f  the  

- Company policy conce rn ing  o rphan  policies;  

- Company policy conce rn ing  replacement  of policies;  

- Differences  in compensat ions;  

O It is known that  the  terminat ion ra tes  among full time 
agents  are lower than among b r o k e r s .  This could have  
an impact on the  average  level of renewal  commissions 
assumed.  

DEFINITION OF ADMINISTRATIVE EXPENSES:  

The adminis t ra t ive  e x p e n s e s  should inc lude  all genera l  e x p e n s e s  
d i rec t ly  i n c u r r e d  for the  following expense  analys is  func t ions :  

- Gross premiums collection 

Renewal commission and bonus payments to brokers and 
agents 

Minor policy changes such as change 
beneficiary, premium payment mode, etc... 

of address, 

Major policy changes such as change of plan, insurance 
coverage increase, etc... 

- Re ins ta tements  
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4.3 

- Lapses with or without cash value, death, term or 
endowment maturity 

- Disability claims (premium waiver and monthly income) 

- Financial statements and calculation of reserves 

- Depreciation costs of purchases of computer equipment, 
development of new business lines, opening of new agencies, 
e t c . . .  

- Equitable share of Agencies and Marketing Department costs 
as between issue and administrative expenses 

- Maintenance of policyholder records 

- e t c . . .  

For each of these expense analysis functions, we must add to the 
directly incurred expenses an equitable share of indirect expenses 
such as: 

- Management/Supervision 

- Mail and postal deliveries 

- Telephone 

- Photocopies 

Rent 

- Supplies and storage 

e t c . . .  

MAXIMUM MARGIN ASSUMPTION 

Administrative expenses 

The Valuation Actuary must make sure that a minimum percentage 
of general expenses is assumed as administrative expenses in the 
reserve valuation. 

The suggested formula is: 

Minimum percentage = RP' x i00 
RP' + Z x FP 
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Where: 

RP'  = RP x 1 + A 
T 

FP = F i r s t  y e a r  g r o s s  p r e m i u m s  

RP = R e n e w a l  g r o s s  p r e m i u m s  

A = Number of paid up policies 
number of renewals 

Z = A v e r a g e  i s s u e  e x p e n s e s  
A v e r a g e  a d m i n i s t r a t i v e  e x p e n s e s  

O T h e  Z f a c t o r  will b e  s u c h  t h a t  a v e r y  h i g h  % 
( p r e s e n t l y ,  a f a c t o r  o f  4 i s  c o n s i d e r e d )  o f  t h e  
c o m p a n i e s  will p a s s  t h e  t e s t .  T h e  s u b c o m m i t t e e  
will d e t e r m i n e  t h e  Z f a c t o r  a f t e r  c o n s u l t a t i o n  wi th  
t h e  p r o f e s s i o n .  

T h e  a d m i n i s t r a t i v e  e x p e n s e s  c a l c u l a t e d  in  t h i s  way  m u s t  n o t  b e  
l e s s  t h a n  t h o s e  a s s u m e d  in  t h e  e x p e c t e d  a s s u m p t i o n .  

T h e  u n i t  e x p e n s e s  u s e d  in  t h e  c a l c u l a t i o n  o f  r e s e r v e s  sha l l  n o t  
d e c r e a s e  w h e n  p r o j e c t e d .  

Ul t imate  i n f l a t i o n  r a t e  

T h e  u l t i m a t e  i n f l a t i o n  r a t e  a s s u m e d  m u s t  b e  at  l e a s t  t h e  d i f f e r e n c e  
b e t w e e n  t h e  u l t i m a t e  r e i n v e s t m e n t  i n t e r e s t  r a t e  a n d  3%. 

4 .4  D E S C R I P T I O N  OF THE HIGH MARGIN S I T U A T I O N  

I m p o r t a n t  n o t e  

T h e  V a l u a t i o n  A c t u a r y  m u s t  u s e  t h e  20-80 w e i g h t i n g  (20% f o r  t h e  
e x p e c t e d  a s s u m p t i o n  a n d  80% fo r  t h e  max imum m a r g i n  a s s u m p t i o n )  
w h e n  some of  t h e  fo l l owing  c o n d i t i o n s  a r e  k n o w n  at  t h e  t ime  o f  
t h e  c a l c u l a t i o n  o f  r e s e r v e s .  

I .  Mi se s t ima t ion  

O t h e  d i s t r i b u t i o n  of  g e n e r a l  e x p e n s e s  b y  l ine  o f  
b u s i n e s s ,  b y  p r o d u c t  a n d  b y  i s s u e  a n d  a d m i n i s t r a t i v e  
e x p e n s e s  is  b a s e d  on  an  o b s o l e t e  i n t e r n a l  e x p e n s e  
s t u d y ;  

O t h e  d i s t r i b u t i o n  o f  e x p e n s e s  f o r  t h e  c a l c u l a t i o n  of  
r e s e r v e s  d o e s  n o t  r e f l e c t  t h e  a m o u n t  o f  g e n e r a l  
e x p e n s e s  f o u n d  in  t h e  a n n u a l  s t a t e m e n t ;  
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O the distribution of in-force amounts by line of business 
and by product fluctuates over time; 

0 t h e r e  a r e  d i f f e r e n t  c o m p e n s a t i o n  c o n t r a c t s  fo r  fu l l - t ime 
a g e n t s ,  b r o k e r s  and  g e n e r a l  a g e n t s ;  t he  d i s t r i b u t i o n  of  
i n - f o r c e  amoun t s  and  volume of  new b u s i n e s s  is u n s t a b l e  
among  t h e s e  t h r e e  g r o u p s  from y e a r - t o - y e a r .  

II. Deterioration 

the volume of new business and in-force amounts as 
well as their respective growth rate are very unstable 
over time; 

the level of administrative expenses assumed in the 
reserve calculation is based on hypothetical or not well 
established cost control measures; 

O the renewal bonus paid is calculated as a function of 
lapse rates and those lapse rates fluctuate over time; 

0 the renewal commissions and bonus are not paid to the 
agent after his termination and the valuation assumption 
states that the agent's contract will remain in force 
after his departure; 

O there exists different compensation contracts for agents 
and brokers and the lapse rates for policies sold by one 
or the other are different; 

0 an a s s u m e d  i n c r e a s i n g  r a t e  of  i n - f o r c e  is u s e d  to 
r e d u c e  t h e  a s s u m e d  in f la t ion  r a t e  o r  e v e n  p r o d u c e  
d e c r e a s i n g  un i t  e x p e n s e s .  

4.5 DESCRIPTION OF THE LOW MARGIN SITUATION 

Important Note 

T h e  Valua t ion  A c t u a r y  can  use  t he  80-20 w e i g h t i n g  (80% for  the  
e x p e c t e d  a c t u a r y  a s s u m p t i o n  and  20% fo r  t he  maximum marg in  
a s s u m p t i o n )  when  s e v e r a l  of  the  fo l lowing c o n d i t i o n s  a r e  known  at 
t he  time of t he  ca lcu la t ion  of  r e s e r v e s .  

I. Misestimation 

O The distribution of general expenses by lines of 
business, by product and by issue and administrative 
expenses is based on a recent internal expense study; 

*:significant consideration 
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0 the  d i s t r i bu t ion  of e x p e n s e s  for  the  calculat ion of 
r e s e r v e s  re f l ec t s  the  amount of gene ra l  e x p e n s e s  found 
in the  annua l  s ta tement ;  

0 the  d i s t r ibu t ion  of i n - f o r c e  amounts  is v e r y  s table  by  
line of  b u s i n e s s  and  by  p r o d u c t  o v e r  time; 

0 the  same compensat ion con t rac t  applies  to all ful l- t ime 
a g e n t s ,  b r o k e r s  and genera l  agen t s .  

II .  De te r io ra t ion  

0 the  volume of new b u s i n e s s  and i n - fo rce  amounts  as 
well as t h e i r  r e spec t i ve  g rowth  r a t e s  are  s table  over  
time; 

0 the  level  of admin is t ra t ive  e x p e n s e s  assumed in the  
calculat ion of r e s e r v e s  is s u p p o r t e d  by  eff ic ient  and  
well e s t ab l i shed  cost  cont ro l  measu res ;  

0 the  renewal  bonus  is qu i te  s table  and  not p a r t i c u l a r l y  
a f fec ted  by  lapse ra tes ;  

0 the  renewal  commissions and  bonus  are  paid  to the  
agen t  a f t e r  his d e p a r t u r e  or  t h e y  a re  t r a n s f e r r e d  to 
o t h e r  agen t s .  

0 the  ult imate inf lat ion r a t e  assumed is at leas t  the  
d i f f e r ence  be tween  the  ult imate r e i nves tmen t  i n t e r e s t  
r a te  u sed  in the  calculat ion of r e s e r v e s  and  3%; 

the  inf la t ion ra te  assumpt ion  is completely i n d e p e n d e n t  
from the  g rowth  r a t e  of i n - f o r c e .  
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SUBCOMMITTEE ON PROVISIONS FOR ADVERSE DEVIATIONS 

VALUATION ASSUMPTION FOR APPROPRIATE INCOME STATEMENT 

SECTION 5 

Line of business: Individual Life 

Assumption : Lapse rates 

5.0 INTRODUCTION 

The margin added to the expected lapse rate must be positive 
when the non-forfeiture value is greater than the reserve and 
negative when the opposite is true. 

This can be seen by looking at the release in policy year t from 
the provision for adverse deviations: 

R t =(l-qd t) . AWt (NFt-V t) for t I 

where :  

d 
q t 

AWt 

Mortality rate  for policy yea r  t 

Margin added to the  expec ted  lapse rate  for policy 
year  t 

NF t Non-forfeiture value at the end of policy year t 

V t Reserve at the end of policy year t 

The valuation assumption is obtained by applying a % to the 
expected lapse rate. The % varies above or below 100% according 
to the sign of (NFt-V t) and in magnitude in relation with the 
situation of the company and product. 

A rigorous use of this principle would imply a specific calculation 
of margins for each policy. However, grouping the policies for 
such a test would also be acceptable as long as such grouping 
only includes policies of a same type of plan. 

5.1 DEFINITION 

The valuation assumption is X times the expected assumption 
where X = 

100% For dura t ion  A and for the per iod s t a r t i ng  at 
point B, where :  
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The % in the 
table below 

Interpola t ion  
be tween  known 
points  

Point A 

The valuat ion  date (or  the  f i rs t  dura t ion  
where  the  r e s e r v e  is h i g h e r  than  the  
n o n - f o r f e i t u r e  value if  this  even tua l i t y  
happens  a f te r  the  valuat ion da t e ) .  

Point B 

Beg inn ing  of the  per iod ,  e n d i n g  at matur i ty  
of the  con t rac t ,  for which the  cancel lat ion of 
the  cont rac t  would have no clear  advan tage  or 
d i sadvan tage  to the  i n s u r e d .  

From (dura t ion  A + 10 yea r s )  to point  
B; and for a valuat ion date before  
point  A. 

For du ra t ions  not de f ined  above.  

TABLE 

The % will be de te rmined  by the  Valuation Actuary  cons ide r ing  
the  company's  s i tuat ion and the  p r o d u c t .  It should lie be tween  
the  following: 

Sign of the  non - fo r f e i t u r e  
value less  the  r e s e r v e  

4- 

Situation of 140% 60% 
high  margin 

Situation of 110% 90% 
low margin 

While 1 out of the  3 s igni f icant  cons idera t ions  l ead ing  to a h igh  
margin si tuat ion are p r e s e n t ,  the  % chosen  must be c loser  to tha t  
s i tuat ion.  

5.2 EXPECTED ASSUMPTION 

The expec ted  assumption should be the  Valuation Ac tua ry ' s  bes t  
est imate as to the  fu tu re  expe r i ence  for the  p r o d u c t .  
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When a v a i l a b l e ,  he  s h o u l d  c o n s i d e r  s u c c e s s i v e l y  t h e  f o l l o w i n g  
s o u r c e s :  

I .  His own  c o m p a n y ' s  e x p e r i e n c e  a n d  s t u d i e s .  

2. I f  I .  is  no t  ava i l ab l e :  

a)  i n t e r c o m p a n y  s t u d i e s ;  o r ,  

b )  p r i c i n g  a s s u m p t i o n  i f  a)  i s  no t  a v a i l a b l e .  

T h e  a c t u a r y  s h o u l d  c o n s i d e r  t h e s e  s o u r c e s  o n l y  as  a l a s t  
r e s o r t .  In  s u c h  a s i t u a t i o n ,  i t  i s  e x p e c t e d  t h a t  h e  will b e  in  
a maximum m a r g i n  s i t u a t i o n .  

In  d e f i n i n g  t h e  e x p e c t e d  a s s u m p t i o n ,  t h e  a c t u a r y  s h o u l d  c o n s i d e r  
t h e  fo l lowing  l i s t  o f  i t e m s :  

- I s s u e  age  a n d  d u r a t i o n  ( o r  a t t a i n e d  a g e )  

- T y p e  of  p r o d u c t  ( p e r m a n e n t ,  t e m p o r a r y ,  e t c . )  

- Sex  

- T y p e  of  u n d e r w r i t i n g  ( m e d i c a l ,  p a r a m e d i c a l ,  n o n - m e d i c a l )  

- R i s k  c l a s s  ( p r e f e r r e d ,  s t a n d a r d ,  e t c . )  

- A m o u n t  o f  i n s u r a n c e  

- Mode of  p a y m e n t  a n d  f r e q u e n c y  

- S t a t u s  ( p r e m i u m  p a y i n g ,  p a i d - u p ,  r e d u c e d  p a i d - u p )  

- Leve l  of  n o n - f o r f e i t u r e  v a l u e s  a n d  o t h e r  p e r t i n e n t  f e a t u r e s  

- P e r t i n e n t  l e g i s l a t i o n  ( i n s u r a n c e  l a w s ,  t ax  l aws ,  e t c . )  

- Po l i cy  o f  i n t e r n a l  r e p l a c e m e n t  

- Economic  s i t u a t i o n  ( l eve l  o f  i n t e r e s t  r a t e ,  e t c . )  

- C o m p e t i t i v e  s i t u a t i o n  fo r  t h e  p r o d u c t  

Qua l i t y  o f  r e m u n e r a t i o n  a n d  t u r n o v e r  r a t e  o f  s a l e s  p e r s o n n e l  

Q u a l i t y  a n d  t y p e  of  s e r v i c e  to c l i e n t s  ( i n v o l v e m e n t  o f  s a l e s  
p e r s o n n e l )  
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5.3 DESCRIPTION OF HIGH MARGIN SITUATION 

Impor tan t  Note 

The a c t u a r y  must cons ide r  tha t  the  s i tuat ion is one of h igh  
margin when some of the  following cons ide ra t ions  (or  similar ones)  
are  known at the  va luat ion  da te .  

I. Misestimation 

o it is a new p r o d u c t  or  new type  of cove rage ;  

* o the company has  l i t t le informat ion on the  e x p e r i e n c e ;  

o t h e r e  is l i t t le homogenei ty  in the  c h a r a c t e r i s t i c s  of the  
i n s u r e d s .  

If.  De te r io ra t ion  

Note 

The condi t ions  g iven  below apply  to d u r a t i o n s  for  which a 
dec rease  in lapse r a t e s  i n c r e a s e s  l iabi l i t ies .  O the rwise ,  the  
r e v e r s e  condi t ions  ju s t i fy  the  h igh  margin .  

A) COMPANY 

i) S t r u c t u r a l  

P r o d u c t s  

o the company se ts  i t se l f  apa r t  t h r o u g h  p r o d u c t  
des ign  r a t h e r  than  compet i t ive  premiums;  

o the  p r o d u c t  is an innova t ive  one meet ing  a 
new need ;  

o the  company seldom changes  p r o d u c t  l ine.  

Agents  

o the  company does not d e p e n d  e n t i r e l y  on the  
agen t  in i ts  contac t  with the  i n s u r e d .  

Management 

o the  company qu ick ly  ad jus t s  to any  changes  
a f fec t ing  i t .  Examples:  
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5.4 

o improvement  of ex i s t i ng  con t r ac t s  

o modified r emunera t ion  

ii) D i sc r e t i ona ry  (pas t ,  p r e s e n t  or  f u t u r e )  

P roduc t s  

o the company improves  ex i s t i ng  
r a t h e r  t han  implement ing an 
rep lacement  policy.  

Agen t s  

o the r emune ra t i on  policy favors  p e r s i s t e n c y .  

B) THE INSURED 

The cancel la t ion of a con t r ac t  by the  i n s u r e d  would be 
c lear ly  d i s a d v a n t a g e o u s  to him or h e r .  

C) ENVIRONMENT (economy,  gove rnmen t  measures  such 
as mone ta ry  and fiscal p o l i c i e s . . . )  

The p r o d u c t  does not  d e p e n d  on an env i ronmen t  l ikely 
to be  favorable  in the shor t  term only .  

s ign i f ican t  cons ide ra t ion .  

DESCRIPTION OF THE LOW MARGIN SITUATION 

Important note 

The actuary must consider that the situation is one of low margin 
when many of the following considerations (or similar ones) are 
known at the valuation date. 

I. Misestimation 

o the product or type of coverage is one for which the 
company has a lot of information on the experience and 
this data is relevant in the current and expected future 
market and economic environment; 

o there is strong homogeneity in the characteristics of the 
insured population (and the actuary foresees no major 
changes in these characteristics). 

p r o d u c t s  
i n t e rna l  
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II. Deterioration 

Note 

The conditions given below apply to durat ions for which a 
decrease in lapse rates  increases  liabilities. Otherwise,  the 
reverse  conditions jus t i fy  the low margin. 

COMPANY 

i) Structural  

Products 

0 

ii) 

A) 

the company competes on the basis of premium 
and does not set i tself  apart  th rough product  
design;  

innovative product  now subject to competition; 

the company f requent ly  changes i ts  product  
line. 

Agents 

the company depends ent i re ly  on the agent in 
i ts  contacts with the insured  and tu rnover  
among agents  is high.  

Management 

the company is slow to adjust  to changes 
affect ing the pe rs i s t ency  of its products .  

Discret ionary (pas t ,  p resent  or future)  

Products 

0 ra the r  than improving the product  in 
quest ion,  the company implements an in ternal  
replacement policy. 

Agents 

0 the remunerat ion policy encourages termina- 
t ions.  
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B) THE INSURED 

The insured stands to gain significantly from cancelling 
his contract. 

C) ENVIRONMENT (economy, government measures such 
as monetary and fiscal policies...) 

The product depends on an environment which could be 
favorable in the short term only. 
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6.3 ANALYSIS OF THE NUMERICAL EXAMPLES 

Comparing the r e su l t s  u n d e r  the  two methods was use fu l  in 
showing us tha t  the  a p p a r e n t  s ens i t i v i ty  to changes  in 
assumpt ions  was not i n h e r e n t  to our  sys tem.  From the  f i rs t  page  
in sect ion 6.1 (non pa r  whole life - age 35),  we see tha t  the  f i r s t  
y e a r  book prof i t ,  when u s i n g  the CIA method,  goes from -4.54 to 
-4.27 when we add a low margin to the  assumpt ions  ( th i s  
i l logicali ty in the f i r s t  y e a r  is i n h e r e n t  to the  150% limit on 
acquis i t ion e x p e n s e s ) .  Under  the  policy premium method,  the  
f i rs t  y e a r  book prof i t  goes from 1.94 to -0 .06 when add ing  the  
same low margin .  So we see tha t  the  var ia t ion  in f i r s t  y e a r  
r e su l t s  depends  on the  method u s e d . *  (I t  should  be no ted  tha t  
r e su l t s  are  i n d e p e n d e n t  of the  va lua t ion  method w h e n  a d d i n g  a 
h igh margin ,  the  p r o d u c t  be ing  on a de f ic iency  bas is  u n d e r  the  
CIA method) .  

Beside cons ide r ing  the  provis ion  implied b y  a ce r t a in  level  of 
marg in ,  we also wanted  to look at i ts  r e lease  in p rof i t s  as y e a r s  
go b y .  This  was an a t tempt  to b e t t e r  u n d e r s t a n d  the  "fa i r  r i sk  
cha rge"  and " re lease  from r i sk"  p r inc ip l e s .  Again from the  f i r s t  
page ,  we see tha t  u n d e r  the  policy premium method (h igh  margin  
s i t ua t ion ) ,  37% of the  f i r s t  y e a r  p rov is ion  has  flown back  into  
e a r n i n g s  a f t e r  10 y e a r s ;  and 79% a f t e r  20 y e a r s .  As much as th is  
is i n t e r e s t i n g ,  it does not tell us  what k ind  of " re lease  p a t t e r n "  
an appropr i a t e  provis ion  should  have .  It does ,  h o w e v e r ,  p rov ide  
a good tool for s e a r c h i n g  for  i t .  

Section 6.2 p r o v i d e d  us with a tool for  eva lua t i ng  the  
a p p r o p r i a t e n e s s  of our  p a r a m e t e r s .  By u s i n g  an assumpt ion  with 
margin  while ho ld ing  the o t h e r  assumpt ions  c o n s t a n t ,  we could 
eva lua te  i ts  impact on the  p rov i s ion .  We could then  re f lec t  the  
r e su l t s  by  plan and age to de te rmine  if  the re la t ive  impacts  of the  
assumpt ions  were  logical .  As an example,  for the  low cash  va lue  
endowment  to 100 one would expec t  the  lapse  ra te  to be  the  
cr i t ical  assumpt ion .  Unexpec t ed  r e l a t ionsh ips  were  r e s e a r c h e d  
more t h o r o u g h l y  to see if  c h a n g e s  were  n e e d e d  in the  p a r a m e t e r s .  

Those calculat ions  also he lped  us  in s t u d y i n g  the  cumula t ive  
impact of the margins .  For  the  non pa r  whole life example at age 
35, the  total of the f i r s t  y e a r  p rov i s ions  for  the  assumpt ions  with 
h igh margin was 8.34. However ,  when we r u n  a tes t  u s i n g  all 
the  assumpt ions  with h igh margin  at the  same time, we get  a f i r s t  
y e a r  provis ion  of 10.80. We are  still looking ,  both  theo re t i ca l ly  

Even by removing the 150% limit on the  CIA method and 
amort iz ing the  acquis i t ion  e x p e n s e s  from i ssue  i n s t ead  of renewal  
on ly ,  as long as we are  not  in a de f ic iency  premium s i tua t ion ,  the  
pol icy premium method will be more sens i t ive  in the  f i r s t  y e a r  
than  that  modified C IA method by  a fac tor  of x .  
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and practically, to find a case where the assumptions did not 
interact in an additive way. 

F i n a l l y ,  t h e  o t h e r  i n t e r e s t i n g  a s p e c t s  o f  s e c t i o n  6 .2  a r e  t h e  
c o m p a r i s o n s  of  t h e  f i r s t  y e a r  p r o v i s i o n  wi th  t h e  e x p e c t e d  f i r s t  
y e a r  p r o f i t  fo r  t h e  po l i cy  a n d  i t s  g r o s s  p r e m i u m .  I f  t h e  r a t io  of  
t h e  p r o v i s i o n  to t h e  p r o f i t  is l e s s  t h a n  o n e ,  t h e n  i t  means  t h a t  
t h e  p o l i c y  wou ld  show a b o o k  p r o f i t  in  t h e  f i r s t  y e a r .  

One should always remember that apart from the choice of the 
different parameters, those resulting ratios are materially affected 
by the differences between the expected assumptions for valuation 
purposes and pricing assumptions. 
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APPENDIX A-1 

D E S C R I P T I O N  OF THE 3 EXAMPLES WITH VALUATION ASSUMPTIONS 

I. PLAN 

E x a m p l e  #1 : 

#2 : 

#3 : 

N o n - P a r  Whole Life 

Low c a s h  v a l u e s  e n d o w m e n t  to 100 

20 y e a r  t e r m  

C a s h  v a l u e s  

i) Example  #1 ( N o n - P a r  Whole Life)  

C a s h  v a l u e s  a r e  a % of  t a x  r e s e r v e s .  

T h e  % is 10% at d u r a t i o n  4, i n c r e a s i n g  b y  5% p e r  y e a r  
(max imum of  90%). 

ii)  Example  #2 (Low c a s h  v a l u e s  e n d o w m e n t  to  i00)  

Same as  i) e x c e p t  t h a t  no  c a s h  v a l u e s  a r e  ava i l ab le  b e f o r e  
a t t a i n e d  age  65. 

iii) Exam ple  #3 (20 y e a r  t e r m )  

Nil. 

I I .  EXPECTED ASSUMPTIONS 

Note  

T h e  a s s u m p t i o n s  a r e  u s e d  fo r  t h e  3 e x a m p l e s  u n l e s s  s p e c i f i c a l l y  
m e n t i o n e d .  

VOLUME $100,000 of  i n s u r a n c e  

INS URED Male n o n - s m o k e r  
Age  35 a n d  55 

MORTALITY 80% CIA69-75  Male S e l e c t  

SMOKING Bill C-139 v e r s i o n  

I N T E R E S T  10% d e c r e a s i n g  .2% p e r  y e a r  (min imum of  6%) 

LAPSE RATES 15% - 10% - 7 1/2% a n d  5% fo r  a f t e r  
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Exception: For the example #2, lapse rates differ 
for some attained ages: 

Atta ined  At tmned  
age Rate age Rate 

59 5% 65 10% 
60 4% 66 9% 
61 3% 67 8% 
62 2% 68 7% 
63 1% 69 6% 
64 0% 70+ 5% 

EXPENSES Acquisitions $250 per policy + 20% of the premium 

Maintenance $30 per  policy i n d e x e d  at 3% pe r  y e a r  

Commissions Year Base (%) Bonus (%) 

1 65 55 
2 15 2 
3 12 2 
4 5 2 
5-10 3 2 

11 + - - 

Taxes  2% 

III. GROSS PREMIUM PER THOUSAND 

The gross  premium are  ca lcula ted  on the  bas is  of the expec t ed  
assumpt ions  then  i nc rea se  by  4% of gross  premium for an explici t  
p rof i t  margin .  

Issue E XAMPLE 
age 1 2 3 

35 6.53 4.60 2.50 
55 19.32 11.10 

IV. VALUATION ASSUMPTIONS 

Note 

Under the policy premium method, the first year profit for the 
test without margin in the present value of the explicit annual 
profit which is 4% of gross premium. 
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ASSUMPTIONS DURATION LEVEL OF THE MARGIN 

LAPSES (%) 

MORTALITY 

EXPENSES 

INTEREST (%) 

No Low High 

1 15.00 15.00 15.00 
2 10.00 9.90 9.60 
3 7.50 7.35 6.90 
4 5.00 4.85 4.40 
5 5.00 4.80 4.20 
6 5.00 4.75 4.00 
7 5.00 4.70 3.80 
8 5.00 4.65 3.60 
9 5.00 4.60 3.40 

10 5.00 4.55 3.20 
11 + 5.00 4.50 3.00 

Note:  For  the  
be h i g h e r  t h a n  
"ci if t"  p e r i o d .  

example #2, the assumption cannot 
the pricing assumption during the 

80% CIA 80% CIA 80% CIA 
+ .00375 + .015 

ex ex  

250.00 
30.00 

240.00 210.00 
30.70 32.80 

1 10.00 10.00 10.00 
2 9.80 9.74 9.56 
3 9.60 9.48 9.12 
4 9.40 9.22 8.68 
5 9.20 8.98 8.33 
6 9.00 8.75 8.02 
7 8.80 8.53 7.72 
8 8.60 8.31 7.42 
9 8.40 8.10 7.19 

10 8.20 7.86 6.85 
11 8.00 7.59 6.37 
12 7.80 7.37 6.08 
13 7.60 7.16 5.86 
14 7.40 6.98 5.70 
15 7.20 6.78 5.54 
16 7.00 6.60 5.40 
17 6.80 6.44 5.36 
18 6.60 6.28 5.32 
19 6.40 6.12 5.28 
20 6.20 5.96 5.24 
21+ 6.00 5.80 5.20 

4B-73 



Note 

The maximum margin assumption for the 
interest rate was obtained by the method 
described in the following pages. 

However, the following example is shown 
for illustrative purposes only and its 
resulting interest vector is not the one 
that was used in the weighting process. 
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COLUMN 

(I) 

(2) 

(3 )  

(4) 

(5) 

(6) 

D E F I N I T I O N  

Average tpTx 

For this column and for the determination of the cash 
flows, we have  assumed the following proportions 
between the different products and the two ages (35 
and 55) : 

T - 2 0  : 50% 

T - 1 0 0  : 25% 35 y e a r s  : 60% 

Whole l i f e  : 25% 55 y e a r s  : 40% 

R e i n v e s t m e n t  r a t e .  

Term of reinvestments when the amount to invest (14) 
is positive. 

P r e m i u m s  

F o r  t h e  f i r s t  y e a r :  

50% (60% x 2 . 5 0  + 40% x 1 1 . 1 0 )  

+ 25% (60% x 4 . 6 0  + 40% x 1 9 . 1 3 )  

+ 25% (60% x 6 . 5 3  + 40% x 1 9 . 3 2 )  

= 8.48 

For the following years, we have 
premium by the corresponding tpTx. 

E x p e n s e s  

to multiply each 

Face amount payments. 
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COLUMN DEFINITION 

(7)  

(8) 

(9) 

(10)  

(11) 

(12) 

(13) 

Cash value payments .  

(4) - (5) - (6) - (7) 

I n t e r e s t  e a r n e d  on i n v e s t m e n t s  

E x a m p l e  o f  i n t e r e s t  e a r n e d  in  
T E S T  IV: 

Po l icy  In i t i a l  
Year  C a p i t a l  
(PY)  to I n v e s t  

(1)  

4 1.97 
5 3 .61  

(COLUMN)py (14) 

I n t e r e s t  on l i q u i d i t y .  

R e p a y m e n t  
f rom o p t i o n s  
PY=5 PY=6 

(2) 

.02 .039 
- .036 

.O2 .O7 

(13) 5 (13) 6 

[ ( 1 6 ) t _  1 + (4)  - (5) - 0 .5  x ( 6 ) ]  x (2) 

R e p a y m e n t  o f  c a p i t a l .  

po l i cy  y e a r  6 for  

( 1 ) - ( 2 )  

(3)  

1 .911 
3 .574 

R e i n v e s t m e n t  
R a t e  

(4)  

.093 

.09 

(2) 

L i q u i d i t y  to  r e i n v e s t  f o r  1 y e a r  w h e n  t h e  a m o u n t  to 
i n v e s t  (14) is  n e g a t i v e .  

R e p a y m e n t  of  c a p i t a l  f rom o p t i o n s  t h a t  h a v e  b e e n  
e x e r c i s e d .  

Fo r  e v e r y  v a r i a t i o n  of  1% of  t h e  r e i n v e s t m e n t  r a t e ,  4% 
of  t h e  a s s e t s  a r e  r e p a i d  ( m a x i m u m  of  20% fo r  a v a r i a t i o n  
of 5%). 

( 3 ) x ( 4 )  

.177 

.322 

.50 

(9) 6 
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COLUMN DEFINITION 

(14) = (8) + (9) + (10) + (11) + (12) + (13) 

(15) Amount  o f  i n v e s t m e n t s  t h a t  h a v e  not  m a t u r e d  a n d  t h a t  h a v e  
not  b e e n  r e p a i d .  

( iS) Amount  o f  l i q u i d i t y .  

(17) (15) + (16) 

( i8 )  [ ( 9 )  + ( 1 0 ) ] / [ ( 1 7 ) t _  1 + (4) - (5) - 0.5 x ( 6 ) ]  
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I .  

w h e r e  

APPENDIX B-1 

DESCRIPTION OF THE FORMULAS 

BOOK PROFITS FROM OPERATIONS 

B P t ( e n d  of  y e a r )  = (GP - E t x ( I  + i t ) 

- C V t ( 1  - q x + t _ l  ) x w t 

- [ t  V (1 - q x + t _ l  ) (1 - w t )  - t _ l V ( l + i t ) ]  

GP : 

E t : 

i 
x 

q : 

CV t : 

w t : 

t V : 

G r o s s  p r e m i u m  

All e x p e n s e s  ( f i x e d  a n d / o r  in %) 

I n t e r e s t  r a t e  

M o r t a l i t y  r a t e  

C a s h  v a l u e  at  t 

L a p s e  r a t e  at  t 

R e s e r v e  at  t 

I I .  P R E S E N T  VALUE OF BOOK P R O F I T  O C C U R R I N G  IN YEAR t AT TIME = 1 

PVBP t at time = 1 = BP t x F t 

w h e r e  

t 2 

F 1 = 1 

F t = Ft_  1 x ( i  - qx+ t_2  ) ( 1 - w t _  I )  

(1 + jt ) 

Jt : I n t e r e s t  r a t e  (we  u s e d  i t = jt  ) 
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CIA RESERVE (SYMBOLS ARE SIMILAR TO TECHNICAL PAPER #I)  III. _ 

t V = i000 Ax+ t 

W 
+ E v s + l - t  

s= t s_t  P Tx+t(1 - q x t s  ) WsCV s 

W 
+ E v s - t  

s = t  
s_tP  Tx+tE ADM 

(adm.  c h a r g e s  c o m p o n e n t )  

CIA - p ~Ix+t 

w h e r e  
CIA 

P 

M 

N 

K1 

K2 

pT 
X 

= rain ( G r o s s  p r e m i u m ,  M) 

= N + [rain ( I . 5 N ,  ~ + KI  x G)]  .~ I/~Ix 

W v t  t ~ x ( ~ _ ~  + E 1 .03t  + K2 x G)]  .~ ~Ix ( adm.  c h a r g e s  
t=0 

c o m p o n e n t )  

W 
+ V t 1000 A x t=l  t _ l  PT x ( 1 - q x + t _ l )  w t CV t 

= 65% + 55% + 20% = 140% 

2% + 0% + 0% = 2%, t=0 
2% + 15% + 2% = 19%, t= l  
2% + 12% + 2% = 16%, t=2 

½%'+ 3% + 2% = 7%, t=9 
2%, t=10 a n d  so o n . . .  

= s u r v i v i n g  p r o b a b i l i t y  (a l l  d e c r e m e n t s ) = ( 1 - q x )  ( l - w )  

Note 

The additional part in the reserve for the administrative charges 
can't decrease the reserve. 
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IV. POLICY PREMIUM RESERVE 

t V = 1000 Ax+ t 

W 

+ Z 
s = t  

s + l - t  pT CV 
v s - t  x+t ( I  - qx+s  ) w s s 

W 
+ ~. v s - t  

s = t  
s - t  PT x+t EADM 

- G P  ~ x + t  
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